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BIRDS  OF  CALIFORNIA  IN  RELATION  TO  THE  FRUIT 
INDUSTRY    PART  II. 


INTRODUCTION. 

The  firs!  pari  of  the  report  on  Birds  of  California  in  Relation  to  the 
Fruit  Industry  was  published  in  1!H)7.  In  addition  to  the  Linnet  or 
house  finch,  which  has  attracted  wide  attention  and  is  the  Bubject  of 
much  complaint.  37  other  Bpecies  were  discussed.  In  the  present 
and  concluding  part,  the  food  habits  of  32  additional  species  are 
treated.  Among  them  are  some  of  the  most  important  birds  of  the 
State,  regarded  from  the  standpoint  of  the  farmer  and  fruit  grower. 
The  aim  has  been  t<>  collect  all  data  possible  <>n  the  food  of  the  sev- 
eral Bpecies,  to  consider  the  facts  impartially,  and  to  render  a  just 
verdict  a-  to  the  birds'  economic  relations. 

All  the  birds  whose  food  habits  are  discussed  have  direct  relations 
with  husbandry.  It  is  tine  that  many  of  them  have  not  been  charged 
with  the  destruction  or  injury  of  fruit  or  any  other  farm  products. 
Almost  all.  however,  destroy  great  numbers  of  harmful  insects  or 
devour  seeds  of  noxious  weeds;  hence  they  are  important  econom- 
ically. 

A  large  part  of  the  present  report  consists  of  statements  concerning 
the  food  actually  found  in  the  stomachs  of  the  birds.  In  this  connec- 
tion it  should  be  borne  in  mind  that  by  far  the  greater  number  of  stom- 
achs used  in  this  investigation  were  collected  in  the  more  thickly  set- 
tled and  highly  cultivated  pails  of  the  State,  so  that  they  probably 
contain  a  Larger  proportion  of  the  products  of  husbandry  than  would 
a  -eric-  of  stomachs  taken  at  random  from  all  parts  of  the  range  of 
each  species.  It  goes  without  Baying  that  fruit  and  grain  can  be 
eaten  only  by  such  birds  as  have  access  to  those  products,  while  birds 
living  in  uncultivated  places  must  subsist  upon  the  fruits  of  nature. 

Some  California  birds  show  a  marked  preference  for  oat-,  but  in 
this  State  the  presence  of  oats  in  a  bird's  stomach  does  not  necessarily 
indicate  that  cultivated  oats  have  been  eaten,  for  wild  oats  cover 
hundreds  of  thousands  of  acres,  and  in  the  cultivated  areas  grow 
almost  everywhere,  affording  a  supply  of  food  for  many  birds. 
Besides  wild  oats,  the  crop  of  volunteer  oats  that  succeeds  the  cul- 
tivated crop  is  abundant  and  is  to  be  found  wherever  this  grain  is 
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grown.  In  fact,  in  California  the  eating  of  oats  can  not  as  a  rule  be 
counted  against  a  bird. 

In  no  State  in  the  Union  is  an  accurate  knowledge  of  the  relations 
of  birds  to  agriculture  more  important  than  in  California.  Climate 
and  soil  combine  to  make  California  an  important  grain  and  fruit  pro- 
ducing State.  The  acreage  already  devoted  to  agriculture  is  large  and 
is  likely  to  increase  for  decades  to  come,  as  population  increases  and 
as  new  cultural  methods  are  developed  and  irrigation  is  extended. 
Insects  that  now  attract  little  attention  are  likely  to  increase  and 
become  serious  pests.  Certain  birds  formerly  accustomed  to  a  diet 
consisting  partly  of  wild  fruits,  the  supply  of  which  is  limited  and 
likely  to  become  smaller,  will  probably  invade  orchards  and  injure 
cultivated  fruit.  Hence  it  is  worth  while  for  the  farmer  and  orchard- 
ist  to  learn  as  much  as  possible  of  the  food  of  the  birds  that  harbor 
near  his  premises,  that  he  may  know  how  much  good  each  species 
does  and  how  much  harm,  and  so  be  enabled  to  strike  a  fair  balance. 

Some  birds,  like  the  swallows,  swifts,  wrens,  and  chickadees,  are 
so  strictly  insectivorous  that  they  are  exceedingly  beneficial.  All 
they  require  at  the  hands  of  man  in  return  for  their  services  is  pro- 
tection. Others  at  some  time  of  the  year  injure  crops,  though  the 
damage  by  many  is  exceedingly  small.  Be  the  loss  what  it  may, 
however,  if  a  given  species  by  its  insectivorous  habits  prevents  much 
greater  destruction  than  it  inflicts,  the  farmer  should  be  willing  to 
bear  the  loss  for  the  sake  of  the  greater  gain. 

Few  birds  are  always  and  everywhere  so  seriously  destructive  that 
their  extermination  can  be  urged  on  sound  economic  principles. 
Only  four  of  the  species  common  in  California  can  be  regarded  as  of 
doubtful  utility:  These  are  the  linnet,  California  jay,  Steller  jay,  and 
redbreasted  sapsucker.  When,  the  known  methods  of  protecting 
fruit  have  been  exhausted,  or  can  not  be  employed  profitably,  then 
a  reasonable  reduction  of  the  numbers  of  the  offending  birds  is  per- 
missible. But  the  more  the  food  habits  of  birds  are  studied  the 
more  evident  is  the  fact  that  with  a  normal  distribution  of  species 
and  a  fair  supply  of  natural  food,  the  damage  to  agricultural  products 
by  birds  is  small  compared  with  the  benefit. 

A  reasonable  way  of  viewing  the  relation  of  birds  to  the  farmer  is 
to  consider  birds  as  servants,  employed  to  destroy  weeds  and  insects. 
In  return  for  this  service  they  should  be  protected,  and  such  as  need 
it  should  receive  a  fair  equivalent  in  the  shape  of  fruit  and  small 
grain.  Nothing  can  be  more  certain  than  that,  except  in  a  few  cases, 
any  farmer  who  is  willing  to  pay  the  toll  collected  by  birds  for  actual 
services  rendered  will  be  vastly  benefited.  In  the  long  run,  no  part 
of  the  capital  invested  in  farm  or  orchard  is  more  certain  to  pay  big 
interest  than  the  small  sum  required  for  the  care  and  protection  of 
birds. 


CALIFORNIA  QUAIL. 
:>hor(i/i  eal\fornieui  and  vallicola.) 

The  California  quail  (see  frontispiece)  is  common  and  generally 
distributed  over  the  State  west  of  the  Sierra,  except  at  the  higher 
altitudes,  and  is  especial!}  abundant  in  the  fruit-raising  sections. 
Like  the  bobwhite  of  the  Bast,  this  quail  never  goes  far  from  cover, 
Mini  it  delights  to  dwell  on  unimproved  land  where  trees  and  chap- 
arral alternate  with  small  areas  of  open  ground.  In  settled  regions 
it  is  somewhat  domestic  in  habits  and  soon  becomes  accustomed  to 
living  in  orchards,  gardens,  and  cultivated  grounds.  The  writer  has 
seen  a  female  sitting  upon  her  eggs  in  a  garden  within  30  feet  of  a 
house,  between  which  and  the  nest  carriages  and  foot  passengers 
passed  man}   times  each  day.     In  winter  a  covey  frequently  i'rvi\^ 

with  the  farmer's  chickens,  and   if  not   disturbed  will  continue  to  do 

so  until  pairing  t ime. 

The  natural  food  of  the  quail  consists  of  the  seeds  of  that  vasl 
group  of  plants  known  as  weeds,  with  a  little  foliage  of  the  same, 
especially  in  winter,  when  the  Leaves  are  young  and  tender.  Con- 
sidering how  small  is  the  amount  of  fruit  usually  found  in  the  stomach 
of  tin--  bird,  it  is  a  surprise  to  learn  that  it  sometimes  does  serious 
damage  to  vineyards,  [nvestigation,  however,  shows  that,  as  in 
most  other  similar  cases,  the  injury  results  only  when  too  many 
birds  gather  in  a  limited  area.  Nearly  all  the  complaints  against 
the  (piail  for  eating  fruit  are  that  it  visits  vineyards  in  immense 
plumbers  and  eats  grapes.  When  thousands  visit  a  vineyard,  even  if 
only  occasionally,  and  each  bird  eats  or  spoils  at  least  one  grape,  the 
result  is  di->ast rous. 

Mrs.  Florence  Merriam  Bailey,  writing  of  the  foothills  of  San  Diego 
Bounty,  says: 

In  1S89  quail  were  so  numerous  that  the  dust  of  the  roads  was  printed  with  their 
tracks,  and  it  was  an  everyday  matter  to  have  them  start  out  of  the  brush  and  run 
ahead  of  the  horses  quite  unconcernedly,  pattering  along  in  their  stiff,  prim  way. 
with  their  topknots  thrown  forward  over  their  beaks.  In  fact,  the  quail  wen-  so 
abundant  as  to  be  a  pest.  For  several  years  great  flocks  of  them  came  down  the 
canyons  to  Major  Merriam's  vineyard,  where  they  destroyed  annually  from  20  to  30 
tons  of  fruit.  In  one  season,  July  to  October,  1891,  130  dozen  wore  trapped  on  his 
ranch.  The  result  of  this  wholesale  destruction  was  manifest  when  I  returned  to 
the  valley  in  1894.  The  birds  were  then  rarely  seen  on  the  roads  and  seldom 
lushed  in  riding  about  the  valley. a 

Another  observer  states  that  lie  once  saw  a  flock  of  about  a  thou- 
sand quail  eating  Zinfandel  grapes  in  a  vineyard  in  the  central  part 
of  the  State,  and  another  says  that  in  southern  California  he  has 
seen  as  many  as  5,000  feeding  upon  Muscat  grapes.  In  the  writer's 
interviews  with  California  fruit  growers,  only  one  mentioned  the  quail 

oAuk,  XIII,  p.  116,  1896. 
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as  harmful.  His  ranch  was  situated  along  the  hills  on  the  side  of  a 
narrow  valley,  adjacent  to  wild  grazing  land  with  much  chaparral 
and  forest,  among  which  the  quail  lived.  In  this  case  the  annual 
loss  was  estimated  at  2  or  3  tons  of  grapes. 

In  the  laboratory  investigation  of  the  food  of  the  California  quail 
619  stomachs  were  examined.  They  were  collected  in  every  month 
except  May,  but  only  one  was  obtained  in  March.  The  other  months 
are  well  represented.  Animal  food,  principally  insects,  amounts  to 
but  3  percent,  and  most  of  this  was  found  in  the  stomachs  of  young 
birds,  mere  broodlings.  Vegetable  food  amounts  to  97  percent  and 
consists  mainly  of  seeds  of  plants  most  of  which  are  of  noxious  or 
troublesome  species. 

Animal  food. — Ants  appear  to  be  a  favorite  food.  They  were  found 
in  82  stomachs,  and  were  eaten  by  adults  as  well  as  by  young.  They 
amount,  however,  to  less  than  1  percent  of  the  whole  diet.  The  rest 
of  the  animal  food  aggregates  a  little  more  than  2  percent  and  is 
distributed  as  follows:  Beetles  in  30  stomachs,  bugs  (Hemiptera)  in 
38,  caterpillars  in  11,  grasshoppers  in  7,  flies  in  2,  spiders  in  6,  mille- 
peds  in  1,  and  snails  in  2.  The  most  interesting  point  in  this  con- 
nection was  the  stomach  of  a  broodling  only  3  or  4  days  old.  Besides 
several  adult  Hemiptera,  some  ants,  caterpillars,  and  spiders,  and  a 
few  seeds,  it  contained  280  minute  insects,  which  constituted  76 
percent  of  the  stomach's  contents,  and  were  identified  as  an  imma- 
ture form  of  a  species  of  scale,  Phenacoccus  helianthi. 

In  this  connection  the  following  extract  from  a  letter  dated  at  Los 
Angeles,  Calif.,  October  28,  1908,  by  Dr.  W.  G.  Chambers,  to  the 
Secretary  of  Agriculture  is  interesting: 

Last  May  during  the  hatching  season  one  of  my  female  quail  died  a  week  prior  to 
completing  the  hatch.  An  incandescent  light  of  8  candlepower  was  substituted,  the 
result  being  15  baby  quail,  very  wild  at  first,  not  understanding  human  sounds 
or  language,  but  finally  becoming  as  docile  as  pet  chickens.  They  were  raised  in 
my  back  yard,  running  at  large  after  the  first  week. 

A  number  of  Marguerite  bushes  which  grow  in  profusion  in  the  yard  were  so  infested 
with  black  scale  that  I  had  decided  to  uproot  them  and  had  postponed  doing  so,  as 
the  little  quail  worked  so  persistently  among  the  branches;  upon  investigation  I 
discovered  them  eating  the  scale  and  twittering  happily;  they  would  swallow  the 
fully  developed  scale  and  thoroughly  clean  the  branches  of  all  those  undeveloped. 

The  young  in  the  first  week  of  life  eat  animal  matter  to  the  extent 
of  from  50  to  75  percent  of  the  food,  but  by  the  time  they  are  4 
weeks  old  they  take  little  if  any  more  animal  food  than  the  adults. 

Vegetable  food. — The  vegetable  part  of  the  quail's  food  may  be 
divided  into  fruit,  grain,  seeds,  and  forage.  Fruit  appeared  in  106 
stomachs,  and  aggregates  2.3  percent  of  the  yearly  diet.  It  was  dis- 
tributed as  follows:  Grapes  in  7  stomachs,  prunes  in  9,  apple  in  3, 
Rubus  (blackberry  or  raspberry)  in  4,  olive  in  1,  elderber^  in  21, 
snowberry  in  8,  manzanita  in  2,  huckleberry  in  11,  and  rose-haws  in  3. 
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Pulp  and  -km-.  Identified  a-  fruit  only,  were  found  in  27  Btomachs, 
ami  unknown  seeds,  probably  those  of  some  small  fruit  or  beny, 
JDccurred  in  i<>  stomachs.  It  i-  evident  thai  the  percentage  of  any 
one  of  the  above  is  insignificant.  Stomach  examination  throws  no 
new  light  upon  the  quail's  grape-eating  habits,  except  i<>  -h<>\\  thai 
the  ravages  complained  of  are  exceptional.  That  fruit  does  not  con- 
stitute any  important  part  of  the  bird's  annual  food  i^  clearly  proved. 
drain  was  found  in  L33  stomachs,  an. I  constitutes  <».  i  percent  «>f 
the  food.  1 1  was  distributed  ;i-  follows:  Corn  in  I  I  stomachs,  wheat 
in  l").  oat-  in  13,  barley  in  89,  and  rye  in  2.  The  principal  complaints 
against  the  quail  on  the  score  of  grain  eating  are  t  hat  flocks  somet  imes 
visit  newly  -own  fields,  and  cat  large  quantities  of  the  ^>i^\.  Walter 
K.  Bi  \  ant  says  on  this  point  : 

Two  males  which  I  shot  one  evening,  as  they  were  going  to  roost  for  the  night,  after 
having  been  feeding  on  a  newly  sown  field,  contained  the  following,  mainly  in  the 
pop:  (o)  Two  hundred  and  ten  whole  grains  of  barley,  6  pieces  of  broken  barley, 
:\  grains  ol  'cheat,'  and  l  of  wheat,  besides  a  few  barley  hulls,  some  clover  leaves,  and 
altilaria;  (6)  one  hundred  and  eighty-five  whole  grains  of  barley,  5  broken  pieces, 
4  grains  of  cheat.'  and  2  of  wheat ;  also  barley  hulls,  clover,  and  altilaria.  The  flock 
numbered  nearly  or  quite  20  birds.a 

Only  one  report  accuses  the  bird  of  eating  grain  from  the  harvest 
field.  Mr.  W.  T.  Craig,  of  San  Francisco,  writing  to  the  United 
States  Department  of  Agriculture,  says: 

I  have  observed  the  quail  enter  a  field  of  wheat  to  the  number  of  thousands,  and  had 
they  not  been  driven  away  they  would  have  destroyed  the  whole  crop. 

Stomach  examination  does  not  indicate  any  month  in  which  grain 

is  eaten  in  excess  of  other  food.  January  shows  the  highest  per- 
centage, 12.4,  but  November  is  nearly  as  high,  while  December, 
although  between  the  two,  shows  less  than  3  percent.  A  little  more 
than  3  percent  was  eaten  in  February,  and  none  at  all  in  March  and 
April,  though  the  newly  sown  grain  would  be  accessible  in  one  at 
least  of  these  months.  June  and  July,  the  harvest  months,  show 
respect  ively  4.1  percent  and  10.7  percent.  In  fact  the  stomach  record 
plainly  indicates  that  the  quail  does  not  make  special  search  for  grain, 
but  being  naturally  a  >(hu\  eater  take-  grain  when  it  mmes  in  the  way. 
The  seeds  of  a  multitude  of  plant-  which  have  no  apparent  useful 
function  except  to  increase  by  their  decay  the  deposit  of  humus  in  the 
soil  constitute  the  staff  of  life  of  the  quail.  In  tin-  particular  inves- 
tigation they  aggregate  62.5  percent  of  the  food  of  the  year.  They 
appear  in  stomachs  taken  in  every  month  and  reach  a  good  per- 
centage in  each,  the  only  months  that  -how  much  diminution  in 
quantity  being  January,  February,  March,  and  April,  when  new 
forage  partly  replaces  seeds.  The  percentage  i-  highest  in  June,  85.9, 
but  shows  no  great  falling  off  from  July  to  December   inclusive. 

a  Zoe,  IV.  pp.  .V>-56,  1893-94. 


Seventy-three  kinds  of  seeds  were  identified,  at  least  generically,  and 
more  than  half  of  them  were  determined  specifically.  Many  more 
were  ground  up  so  as  to  be  unrecognizable.  The  following  is  a  list  of 
the  seeds  with  the  number  of  stomachs  in  which  each  kind  occurred: 

Poverty  weed  (Iva  axillaris) 3 

Gum  weed  (Grindelia  squamosa) 2 

Bur  marigold  (Bidens  sp.) 17 

Sunflower  {Helianthus  sp.) 1 

Tarweed  ( Madia  sativa) 67 

Mayweed  {Anthemis  cotula) 27 

Milk  thistle  (Silybum  marianum) 14 

Thistle  ( Cirsium  sp.) 5 

Blessed  thistle  ( Cnicus  benedictus) 1 

Bur  thistle  ( Centaurea  melitensis) 201 

Sow  thistle  (Sonchus  asper) 2 

Sow  thistle  (Sonchus  oleraceus) 1 

Prickly  lettuce  (Lactuca  scariola) 4 

California  dandelion  (Agoseris  sp.) 2 

Blue  vervain  ( Verbena  hastata) 22 

Stickseed  (Echinospermum  sp.) 16 

Burweed  (Amsinckia  tesselata) 11 

Ribwort  (Plantago  lanceolata) 2 

Pursh  ribwort  (Plantago  purshi) 1 

Common  plantain  (Plantago  major) 2 

Painted  cup  ( Castilleia  sp.) 1 

Black  nightshade  (Solanum  nigrum) 10 

Dodder  (Cuscuta  sp.) 3 

Morning  glory  ( Convolvulus  sp.) 2 

Pimpernel  (Anagallis  sp.) 2 

Carrot  (Daucus  carota) 5 

Lupine  (Lupinus  sp.) 150 

Bur  clover  ( Medicago  denticulata) 156 

Sweet  clover  ( Melilotus  alba) 6 

Clover  ( Trifolium  sp.) 75 

Deer  weed  (Lotus  glaber) 50 

Vetch  (  Vicia  sp.) 32 

Five-finger  (Potentilla  sp.) 1 

Turkey  mullein  (Eremocarpus  setigerus) 168 

Sumac  (Rhus  laurina) 69 

Poison  oak  (Rhus  diversiloba) 52 

Alfilaria  (Erodium  cicutarium)\  on 
Alfilaria  (Erodium  moschatum) ) 

Carolina  geranium  (Geranium  carolinianum) 1  47 
Common  geranium  (Geranium  dissectum) .  .  1 

Wood  sorrel  (Oxalis  corniculata) 1 

Mallow  ( Malva  rotundifolia) 11 

Shepherd's  purse  ( Capsella  bursapastoris) 1 

Peppergrass  (Lepidium,  sp.) 5 

Wild  radish  (Raphanus  sativus) 5 

Black  mustard  (Brassica  nigra) 32 

Wild  turnip  (Brassica  campestris) 3 

California  poppy  (Eschscholtzia  californica) 1 

Buttercup  (Ranunculus  sp.) 14 


•  crowfoot     Hanunculux  tu/uatilU) 
U(  ■  •      1/ 
( 'alatuirima  nu 

i/mm/i'j/«i  (ilhuin  >.  .  .  .  II 

a  .•.•-!  I  AiiKinuit/ius  n  ' 
Corn  spurn    Spergula  an  ■  I 

Common  chickweed  (Sullaria  media 

field  chick  wood     '  <  nistium  at  2 

Bleep)  catchfl)    >  '-  "<  antirrhina  I 

Black  bindweed    Polygonum  convolvulus  I 

1  amartweed    Polygonum  punctatum  I 2 

Common  knotweed  {Polygonum  lapathifolium) 

Wire  gTMB  {Poh/tjoitum  <u  iciilar,  i 

Curly  dock  I  Rumex  crispus) 

Borrel  ( Pum,  r  act  tost  lla  I 

> 26 

Galingale  i  (  Sfperus  Bp.) 7 

!.<>!i>im  p  56 

Bolt  brome    Bromtu  '               i) 3 

Cheat,  or  chess                                  18 

\Ya  Ik.                                  29 

Timothy  I  Phleum  pratt  rise) - I 

5 

Canary  grass  |  Phalaris  caroliniana  1 2 

Unidentified  seeds,  mostly  ground  up 293 


From  this  list  it  would  appear  that  bur  thistle,  lupines,  bur  clover, 
and  turkey  mullein  are  the  favorite  seeds;  that  the  others  are  not 
distasteful  is  shown  by  the  quantities  found  in  some  stomachs.  For 
Instance,  mayweed  was  identified  in  only  27  stomachs,  yet  one  stom- 
ach contained  at  least  2,000  of  these  seeds;  pigweed  {Chenapodium) 
in  but  11,  yet  one  contained  1,000.  One  stomach  held  83  kernels  of 
barley,  592  seeds  of  geranium,  560  of  tarweed,  40  of  bur  thistle,  48  of 
clover,  80  of  alfilaria,  704  of  timothy.  32  of  catchfly,  and  5  of  snow- 
berry,  or  2,144  seeds  in  all.  Another  contained  1 ,696  geranium  seeds, 
14  bur  thistle,  24  knotweed,  14  tarweed,  38  bur  clover,  1  18  alfilaria, 
12  ray  grass,  and  1  unknown  seed,  and  a  pod  of  uncertain  origin — in 
all  1,<)44  seeds  and  a  pod.  In  both  cases  the  contents  of  the  crop  is 
included  wit  h  that  of  the  stomach  or  gizzard.  These  samples  indicate 
considerable  variety  in  the  quail's  diet,  even  in  one  meal. 

Grass  and  other  forage  constitute  a  little  over  25  percent  of  the 
quail's  annual  food.  Forage  amounts  to  less  than  1  percent  in  June, 
remains  about  the  same  until  October,  and  increases  somewhat  in 
November.  In  January  it  becomes  important,  and  it  reaches  nearly 
60  percent  of  the  food  for  the  next  four  months.  The  maximum,  s"> 
percent,  occurs  in  March;  but  this  percentage,  based  on  only  one 
stomach,  cannot  be  considered  final.  Seeds  and  forage  are  practically 
complementary  to  each  other — thai  is,  as  one  increases  the  other  de- 
creases. June,  which  shows  the  least  forage,  has  the  largest  percentage 
of  seeds.     Leaves  of  red  and  of  bur  clover  and  of  alfilaria  were  the 
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favorite  kinds,  and  in  some  cases  constituted  the  whole  stomach  con- 
tents. Blades  of  grass  are  frequently  taken.  A  few  bits  of  acorn,  and 
perhaps  other  nuts,  were  eaten,  but  the  quantity  is  insignificant. 

SUMMARY. 

From  the  above  analysis  of  the  food  of  the  California  quail,  it  is 
apparent  that  under  normal  conditions  the  farmer  and  fruit  grower 
have  nothing  to  fear  from  its  ravages.  When,  however,  large  areas 
of  chaparral  land  are  cleared  and  brought  under  cultivation,  it  is 
natural  that  the  products  of  garden  and  vineyard  should  be  eaten  to 
a  greater  or  less  extent  by  quail,  which  abound  in  such  localities. 
On  the  other  hand,  its  seed-eating  record  is  greatly  in  its  favor. 
Usually  there  is  little  difficulty  in  getting  rid  of  a  superfluity  of  game 
birds;  in  fact,  in  most  cases  the  trouble  is  to  prevent  their  extermina- 
tion. A  bird  so  large,  so  easily  trapped,  so  valuable  as  food,  and 
withal  one  whose  pursuit  affords  such  excellent  sport  as  the  valley 
quail,  will  probably  not  become  numerous  enough  to  do  serious 
damage  except  locally  and  under  unusual  conditions,  and  then  a 
reduction  of  numbers  is  the  easiest  and  simplest  cure.  Permits  to 
trap  quail  on  one's  own  premises  are  obtainable  in  California  on 
application  to  the  State  fish  commissioner.  After  the  birds  have  been 
sufficiently  reduced,  they  can  be  kept  within  reasonable  limits  by  a 
moderate  amount  of  shooting  in  the  proper  season. 

WOODPECKER  FAMILY. 

(Picidee.) 

Among  the  useful  birds  of  the  State  few  take  higher  rank  than  the 
woodpeckers.  They  are  mainly  arboreal,  and  most  of  them  may  be 
designated  as  conservators  of  the  forest  in  the  strictest  sense.  The 
larvse  of  certain  species  of  beetles  and  moths  live  either  under  the 
bark  or  within  the  solid  wood  of  trees,  where  they  are  safe  from  the 
attacks  of  birds,  except  such  as  are  furnished  by  nature  with  special 
tools  for  digging  into  wood  and  bark.  In  this  respect  our  native 
woodpeckers  are  in  general  highly  favored.  The  peculiar  structure 
of  their  chisel-shaped  beak,  combined  with  sharp  claws  and  a  stiffened 
tail  for  support,  enables  them,  when  they  have  located  their  prey, 
to  drill  down  to  it  through  several  inches  of  wood  and  draw  it  forth 
with  their  tongue.  This  latter  organ,  in  the  more  typical  species  of 
the  family,  is  long,  cylindrical,  and  barbed  at  the  tip,  being  particu- 
larly well  adapted  for  probing  the  burrows  of  boring  insects. 

Twenty-one  species  and  subspecies  of  woodpeckers  occur  in  Cali- 
fornia. Of  these  about  half  a  dozen  are  sufficiently  abundant  and 
widely    distributed    to    be    economically    important.     The    average 
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imount  of  insect  food  in  the  stomachs  of  the  si.\  - 1 •<•<  i.- .  discussed  in 
the  following  pages  is  62  percent  of  the  whole  contents. 

It  is  unfortunate  that  the  most  valuable  species  of  our  woodpecl 
are  not  abundant.     In  man}  parts  of  the  country  thedownj  and  hair \ 
(rood  peckers  are  quite  rare  and,  what  is  worse,  appear  to  be  dimin 
thing  in  numbers.     As  the}    are  among  the  most   valuable  of  our 
specie-,  it  is  worth  while  to  inquire  into  the  cause  of  their  scarcity 
and  it'  possible  to  devise  efficient  remedies.     In  most  sections  these 
birds  can  obtain  an  abundance  of  food,  and  as  they  are  not  perse- 
cuted, so  far  as  known,  the  most   probable  cause  for  their  scarcity 
would  appear  to  be  the  lack  of  suitable  nesting  sites.     This  i- 
peciallv  true  in  the  northeastern  part  of  the  United  States  where  the 
war  waged  upon  the  gipsy  and  brown-tail  moths  has  led  to  the  trim- 
ming of  all  dead  trunks  and  limbs  from  forests  and  orchard-,  SO  that 

the  woodpeckers,  which  as  a  rule  dig  new  nesting  holes  every  year,  are 

left  with  no  places  in  which  to  nest .  In  Germany,  after  much  experi- 
mentation, it  has  been  found  possible  to  construct  nesting  boxes  which 
the  European  woodpeckers  freely  use.     There  can  be  no  reasonable 

doubt  that  a  similar  result  can  be  attained  in  this  country.  Pending 
experiments  and  as  a  step  in  the  right  direction,  it  would  be  well  for 
nrchardists  to  leave  the  stubs  of  dead  limbs  on  orchard  trees  as  sites 
for  the  nests  of  woodpeckers.  While  the  woodpecker  may  use  the 
kesl  it  excavates  only  oik4  season,  the  hole  will  be  available  lor  blue- 
birds, wrens,  chickadees,  and  nuthatches  in  succeeding  years.  The 
experiment  of  inducing  our  woodpeckers,  especially  the  downy  and 
hairy,  to  build  in  artificially  constructed  nesting  boxes  is  well  worth 
patient  and  persistent  experiment. 

HAIRY    WOODPECKER. 

yobaUi  iillosus  harrisx  and  hyloscopus.  | 

Two  subspecies  of  the  hairy  woodpecker  occur  in  California,  and 
between  them  they  occupy  nearly  the  whole  State  at  sometime  of  the 
year.  Their  favorite  haunts  are  open  gro"\  es  and  orchards,  and  as  for- 
ests disappear  and  fruit  trees  increase  in  number,  they  will  probably 
ni(»re  and  more  inhabit  orchards.  That  the  hairy  woodpecker  is  far 
pom  abundant  at  present  is  unfortunate,  for  its  food  habits  make  it  of 
great  economic  importance.  Only  27  stomachs  have  been  examined, 
but  the  dates  of  collection  are  well  distributed.  Seven  is  the  greatest 
number  taken  in  any  one  month  (September),  and  none  at  all  were 
obtained  in  March,  May,  August,  and  October.  While  this  number 
is  sufficient  to  afford  a  general  idea  of  the  kind  of  food  t  he  bird  prefers, 
it  does  nor  furnish  reliable  data  as  to  the  relative  proportions  of  the 
different  constituents. 
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Of  the  contents  of  the  27  stomachs,  78  percent  consisted  of  animal 
matter,  nearly  all  of  which  was  either  insects  or  spiders.  The  remain- 
ing 22  percent  was  made  up  of  various  vegetable  substances.  In  the 
relative  proportions  of  animal  and  vegetable  food  the  California  bird 
differs  somewhat  from  the  eastern  subspecies,  the  diet  of  which  con- 
sists of  68  percent  of  animal  matter  to  32  of  vegetable. 

Animal  food. — Of  the  various  items  in  the  food  of  the  western 
hairy  woodpecker,  the  most  important,  as  well  as  the  largest,  is  the 
larvae  of  wood-boring  beetles  (Cerambycidae  and  Buprestidae).  These 
aggregate  for  the  year  nearly  49  percent  of  the  total.  This  is  a  much 
greater  proportion  than  is  eaten  by  the  eastern  subspecies,  and  is 
probably  not  exceeded  by  any  other  bird.  Each  of  several  stomachs 
contained  more  than  20  larvae.  When  the  immense  damage  done  by 
these  borers  to  forest  trees,  as  well  as  to  orchards,  is  considered,  it  is 
hardly  possible  to  overestimate  the  value  of  this  woodpecker's  serv- 
ices. Moreover,  these  insects  are  concealed  and  protected  from  the 
attacks  of  all  birds  except  those  of  this  family.  Most  of  these  insects 
are  taken  in  the  cooler  months,  the  fewest  being  eaten  in  July.  One 
stomach  taken  in  February  contained  70  percent  of  wood-borers,  and 
the  remainder,  or  30  percent,  consisted  of  other  harmful  beetles. 
Two  stomachs  taken  in  April  contained  an  average  of  76  percent  of 
these  destructive  borers  and  6  percent  of  other  beetles.  Beetles 
belonging  to  various  families,  nearly  all  of  them  harmful,  and  some 
very  injurious,  amount  to  over  9  percent  of  the  food. 

Ants  are  usually  a  favorite  article  of  food  with  woodpeckers,  but 
with  the  California  hairy  woodpeckers  they  constitute  less  than  3 
percent  of  the  year's  food.  This  is  somewhat  surprising,  as  the 
eastern  bird  eats  them  to  the  extent  of  17  percent.  Other  Hymenop- 
tera,  including  wasps,  amount  to  less  than  2  percent. 

Caterpillars  exceed  11  percent,  and  stand  next  to  beetles  in  im- 
portance. Many  of  them  are  of  wood-boring  species  and  evidently 
were  dug  out  of  trees. 

A  few  miscellaneous  insects  and  some  spiders  complete  the  animal 
food.  Several  stomachs  contained  segments  of  millepeds,  or  thou- 
sand legs,  and  one  held  the  remains  of  one  of  those  bristly  creatures 
known  as  jointed  spiders  (Solpugidae). 

Vegetable  food. — The  vegetable  part  of  the  diet  may  be  divided  into 
fruit,  seeds,  and  miscellaneous  substances.  Fruit  amounts  to  6  per- 
cent, and  consists  of  the  smaller  kinds,  probably  mostly  wild  species. 
Rubus  seeds  (raspberry  or  blackberry),  found  in  several  stomachs, 
were  the  only  fruits  positively  identified.  Seeds  aggregate  nearly  12 
percent,  and  all  that  were  determined  belonged  to  coniferous  trees. 
The  miscellaneous  part  contains  a  little  mast  and  some  cambium, 
or  inner  bark,  but  is  mostly  rubbish,  such  as  rotten  wood,  probably 
swallowed  accidentally  with  the  beetle  larvae. 
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W\  mm  \ic\ 

The  above  brief  re\  u  •  \v  of  the  food  of  the  hairj  woodpecker  indii 
that    nearh    half  its    yearl}   food   consists  of  larva  of  some  of  the 
most  destructive  insects  known,  while  this  service  is  not  offset  l»\  the 
destruction  of  ;m\  useful  product.     The  other  element*  of  the  bird's 
\\hh\  are  either  beneficial  or  neutral.     1 1  is  unfortunate  that  thesp< 
is  not  more  abundant  on  the  Pacific  coast. 

DOWN1     WOODPECKER. 

•hiitis  [in1  ■■/m  ri  and  other  subspeci 

To  the  ordinary  observer  the  downj  woodpecker  is  only  a  miniature 
edition  of  the  hairy,  which  it  resembles  in  everything  but  size.  It 
seems,  however,  to  be  far  more  abundant  than  its  larger  relative, 
■specially  in  California.  It  is  much  more  domestic  than  the  hairy, 
and  frequents  orchards  and  gardens  and  the  vicinity  of  houses.  Its 
iood  consists  of  t lie  same  elements  but  in  different  proportions.  The 
following  report  is  based  on  an  examination  of  s"  stomachs,  taken  in 
every  month  of  the  year.  The  food  consists  of  77  percent  of  animal 
matter  to  23  of  vegetable,  thus  agreeing  closely  with  the  diet  of  the 
hairy. 

.1  i in <d  food. — The  animal  food  is  composed  of  insects,  with  a  few 
ipiders.  The  western  downy  eats  16  percent  of  wood-boring  larvae, 
a  little  more  than  the  eastern  downy,  but  less  than  one-third  as  much 
is  the  hairy  woodpecker.  Other  beetles  amount  to  13  percent.  They 
are  mostly  harmful  species,  the  exception  being  a  few  Carabidse,  or 
predaceous  ground  beetles. 

Ants  are  eaten  to  the  extent  of  12  percent,  which  is  less  than  half 
the  quantity  taken  by  the  eastern  subspecies.  While  ants  may  some- 
times subserve  a  useful  purpose,  they  are  for  the  most  part  annoying 
or  noxious.  It  is  well  known  that  they  protect  and  foster  plant  lice, 
and  they  often  injure  timber  by  boring  galleries  through  it,  frequently 
beginning  in  the  abandoned  burrow  of  a  beetle  larva.  In  houses 
thev  are  an  unmitigated  nuisance,  and  in  gardens  and  lawns  are  often 
equally  obnoxious.  For  these  reasons  the  habitual  destruction  of 
ants  by  woodpeckers  is  commendable.  Other  Ilvmenoptera  amount 
to  less  than  2  percent,  and  consist  of  wasps  and  wild  bees. 

The  largest  item  in  the  food  of  the  downy  is  made  up  of  caterpillars, 
pupae,  and  a  few  adult  moths.  These  aggregate  a  little  over  21  per- 
cent. Pupae  of  the  codling  moth  were  identified  in  4  stomachs  and 
the  larvae  in  2,  of  which  one  contained  16  entire  full-grown  larva'. 
Another  held  the  remains  of  20  of  these  pernicious  insects.  From 
investigations  during  the  past  few  year-  it  appears  that  birds  con- 
stitute a  most  efficient  natural  check  to  the  spread  of  this  destruc- 
tive moth,  especially  such  birds  as  woodpeckers,  titmice,  nuthatches, 
and  creepers,  which  obtain  much  of  their  food  from  crevices  in  the 
38301— Bull.  34—10 2 
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bark  of  trees.  It  behooves  the  orchardist  to  see  that  these  birds  are 
carefully  protected  on  his  premises  and  encouraged  in  every  pos- 
sible way. 

The  Hemiptera,  or  bugs,  which  appear  in  the  food  of  the  downy 
woodpecker  are  plant  lice  and  scales,  with  a  few  other  forms.  They 
amount  to  10  percent  of  the  year's  food,  but  all  were  eaten  in  the 
seven  months  beginning  with  March,  and  averaged  17  percent  for  each 
of  these  months.  Scales  were  found  in  8  stomachs,  and  in  one  they 
constituted  83  percent  of  the  contents.  The  black  olive  scale 
(Saissetia  olex)  was  the  only  one  identified.  Plant  lice  were  found 
in  11  stomachs,  but  none  were  specifically  identified,  although 
some  were  of  the  woolly  species.  That  these  are  a  favorite  food  is 
shown  by  the  quantity  eaten.  Five  stomachs  contained  the  follow- 
ing percentages:  94,  94,  84,  81,  and  80.  These  creatures  are  so 
fragile  that  the  process  of  digestion  soon  destroys  their  shape,  and 
it  is  highly  probable  that  small  numbers  were  contained  in  many 
more  stomachs  but  were  not  identified. 

Grasshoppers,  although  a  favorite  article  of  bird  food,  are  entirely 
ignored  by  the  downy  woodpecker.  This  emphasizes  the  arboreal 
habits  of  this  species,  as  most  birds  feed  upon  grasshoppers,  when 
in  season,  in  preference  to  their  ordinary  food.  Flies  also  are  prac- 
tically absent  from  the  diet  of  the  downy.  A  few  miscellaneous 
insects  and  spiders,  amounting  in  all  to  3  percent,  make  up  the 
remainder  of  the  animal  food. 

Vegetable  food. — The  vegetable  part  of  the  food  may  be  arranged 
under  three  heads — fruit,  seeds,  and  miscellaneous  items.  Fruit 
was  found  in  14  stomachs,  and  amounts  to  9  percent  of  the  food. 
Cherries  were  identified  in  a  few  stomachs,  and  apples,  or  a  similar 
fruit,  in  several  more;  but  most  of  the  remains  were  skins  of  small 
berries  not  further  identified.  Evidently  this  bird  does  little  or  no 
damage  to  fruit.  Seeds  amount  to  a  little  more  than  7  percent,  and 
are  mostly  those  of  poison  oak,  which  the  downy,  in  common  with 
many  other  birds,  aids  in  disseminating.  Grain  (oats)  was  found 
in  2  stomachs.  The  miscellaneous  vegetable  food,  7  percent,  consists 
of  mast,  or  acorn  meat,  a  little  cambium,  and  rubbish. 

Food  of  young. — A  nest  of  young  downies  was  watched  for  12  one- 
hour  periods  during  six  days,  and  the  number  of  feedings  noted  as 
follows : 


Date. 

Hours  in 
forenoon. 

Number       Hour§in       Number 
feedings.      afternoon.      feedings 

June  7 

9.16-10.16 
S.Ol-  9.01 
10.42-11.42 
9.17-10.17 
10.15-11.15 
10.37-11.37 

12            4.23-5.23               13 
10            1.13-2.13               10 
12            5.00-6.00               10 

June  9 

June  10 

14            2.34-3.34 
11            4.49-5.49 
20            4.33-5.33 

10 
15 
23 

June  11 

June  12 

WOODPECKER  FAMILY.  I  It 

In  the  twelve  hours  during  which  the  birds  were  watched,  the 

nestlings  wciv  I'c!   H'.n  tunc-,  tin  average  of  13]  times  per  houi 
(»;l,  !i  of  the  l  was  fed   more   than    three   times   per  hour.     The  nest 

W  :  i  -    in    a    still)    l)f    :i    chelT\     ll'ir    ill    :i    llll\ed    ( » I  <  1  i;i  r< I ,    ;in<l    ;i  |  >|  >a  ivii  t  I  y 

all  the  i < * i . i  i 1 1 _r  was  done  in  the  immediate  vicinity,  as  food  was 
brought  too  often  t<>  have  been  carried  an}  great  distance;  moreover, 
ilic  parent  birds  were  frequently  -ecu  searching  the  trees.  Both 
parents  took  part  in  earing  for  the  young,  one  often  waiting  patiently 
Hear  b\  while  the  other  fed  the  nestlings.  At  first  the  parent  birds 
entered  the  nest  chamber  when  the}  <  .•  1 1 1 1 « *  with  food,  but  later,  as 
tin'  nest  lings  grew  larger,  they  remained  outside,  thrusting  their  heads 
in  at  the  opening.  The  food  nearly  always  appeared  as  a  white  mass 
in  the  beak,  which  led  to  the  suspicion  thai  the  young  were  being  fed 
with  woolly  aphid-.  The  parent  birds  came  from  the  direction  of 
L  number  of  apple  trees  which  were  badly  infested  with  this  pest,  and 
line  hark  of  the  tree-  showed  places  from  which  the  insects  had  been 
recently  taken.  Thus  it  was  practically  certain  that  aphids  were 
being  (vA  to  the  young  woodpecker-. 


MARY 


From  the  foregoing  account  it  is  evident  that  the  downy  wood- 
pecker is  of  great  value  to  the  horticulturist.  Its  food  consists 
largely  of  orchard  pests,  and  its  levies  upon  fruit  are  insignificant. 
The  orchardist  should  note  that  the  downy  makes  its  nest  in  a  cham- 
ber which  it  excavates  in  a  partly  rotten  trunk  or  limb  of  moderate 
size,  frequently  of  an  apple  tree.  Where  such  wood  occurs  in  or 
about  the  orchard,  it  should  be  left  for  the  convenience  of  the  wood- 
pecker and  his  successors,  the  wrens  and  titmice.  By  so  simple  a 
precaution  as  this  the  number  of  downies  and  of  other  useful  birds 
that  build  in  holes  may  be  materially  increased  in  an  orchard  and 
their  services  secured  without  cost  at  the  very  point  where  most 
needed.  When  trimming  dead  limbs,  it  i-  necessary  only  to  leave  a 
few  indie-  of  the  stub,  which  is  not  unsightly,  and  which  answers 
all  the  purposes  of  the  woodpecker. 

N  I'TTALL    W< )( )I  >PFXKER. 

(Dryohiiitx  nut/all!.  | 

The  Xuttall  woodpecker  is  well  distributed  over  California  west 
of  the  Sierra  Nevada,  but  is  less  abundant  than  the  downy  and  not 
quite  so  dome-tic.  It  is  rather  more  fond  of  big  oaks  and  other 
forest  trees  than  of  the  orchard,  but  is  often  found  on  fruit  trees. 

The  following  analysis  of  its  food  is  based  upon  the  examination  of 
the  contents  of  46  stomach-,  taken  in  various  parts  of  the  State  and 
in  every  month  except   May.     The  first  division  of  the  food  into 
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animal  and  vegetable  matter  gives  78  percent  of  the  former  to  22 
percent  of  the  latter,  exactly  the  same  as  in  the  case  of  the  hairy 
woodpecker. 

Animal  food. — Of  the  animal  food,  beetles  are  the  largest  item, 
and  amount  to  nearly  34  percent.  They  consist  largely  of  larval 
CerambycidsB,  or  borers.  While  not  so  good  a  driller  for  insects  as 
the  hairy,  the  efforts  of  the  Nuttall  are  not  to  be  despised.  It  destroys 
a  goodly  number  of  wood-borers,  but  it  eats  more  adult  beetles  of  other 
families  than  do  either  of  the  species  whose  food  has  been  discussed. 
A  considerable  number  of  small  leaf  beetles  (Chrysomelidae)  are  eaten 
by  the  Nuttall,  and  are  probably  taken  from  leaves.  It  eats  also 
click  beetles  (Elateridse),  darkling  beetles  (Tenebrionidae) ,  and 
weevils  (Rhyncophora),  among  which  the  genus  Balaninus,  that 
preys  upon  acorns  and  other  nuts,  wras  identified.  A  few  predaceous 
ground  beetles  (Carabidge)  were  found. 

Ants  do  not  appear  to  be  a  favorite  food  of  this  woodpecker,  and 
they  were  eaten  very  irregularly.  They  constituted  36  percent  of 
the  food  in  June,  22  percent  in  September,  and  appear  in  small  quan- 
tities in  January  and  August,  but  are  completely  wanting  in  the  other 
months.  The  average  for  the  year  is  less  than  6  percent.  Other 
Hymenoptera  form  practically  the  same  percentage,  but  nearly  all 
were  contained  in  a  single  stomach  taken  in  December. 

Hemiptera  (bugs),  like  ants,  are  taken  very  irregularly  and  occur 
either  in  considerable  quantities  or  not  at  all.  In  January  they 
amount  to  46  percent  of  the  food  of  the  month,  in  February  to  28 
percent,  in  June  to  10  percent,  in  July  to  36  percent,  but  in  the  other 
months  do  not  appear.  The  average  for  the  year  is  1 1  percent.  They 
belong  to  several  families,  but  no  special  pest  is  prominent.  Scales 
were  found  in  two  stomachs  and  plant  lice  in  one.  Three  stomachs 
contained  remains  of  the  box-elder  bug,  Leptocoris  trivittatus,  of 
which  two  stomachs  contained  between  30  and  40  specimens  each. 
This  bug  is  very  abundant  in  some  places  at  times,  and  injures  the 
box-elder  tree.     It  has  also  done  some  damage  to  fruit. 

Diptera  (flies)  were  found  only  in  the  stomachs  taken  in  June. 
They  amounted  to  12  percent  for  that  month  or  1  percent  for  the 
whole  year. 

Caterpillars  stand  next  to  beetles  in  the  quantity  eaten  by  the 
Nuttall  woodpecker.  They  amount  to  over  13  percent  of  the  food, 
and,  except  in  the  three  winter  months,  appear  very  regularly. 
Many  of  them  are  of  the  wood-boring  kinds,  but  leaf-eaters  also  are 
present.  Various  other  insects,  insects'  eggs,  and  a  few  spiders 
amount  to  7  percent,  and  complete  the  animal  food. 

Vegetable  food. — Fruit  amounts  to  11  percent,  or  half  of  the  vege- 
table food.  Naturally  most  of  it  was  taken  during  the  summer  and 
fall  months,  although  the  one  stomach  taken  in  December  contained 
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|5  percent  of  fruit  pulp  not  further  identified.  The  greater  part  of 
the  fruit  eaten  is  of  wild  species,  of  \\  Inch  the  elder  (Sambucu$)  is  the 
Uyorite.  Rubus  fruits  (raspberry  or  blackberry)  wen  found  in  i 
few  stomachs.  Probably  this  1  >i  r»  1  will  never  do  an)  serious  barm  bj 
Bating  fruit.  Seeds  of  poison  oak,  cambium,  and  mast  (acorns)  make 
up  the  other  11  percent  of  the  vegetable  food,  and  have  no  Bpecial 
economic  interest,  except  that  the  scattering  abroad  of  the  seeds  of 
poison  oak  is  a  nuisance.  Taken  as  a  whole,  the  vegetable  food  of 
the  NuttaU  is  of  little  economic  importance. 

M    \l  \1AK  V 

While  the  evidence  at  hand  docs  not  show  that  this  bird  feeds  on 
am  specific  pest .  j  et  it  is  doing  good  in  preying  upon  noxious  insect  - 
in  general;  moreover,  it  does  not  injure  any  product  of  husbandry. 
It  should  therefore  be  encouraged  to  pursue  it-  good  work. 

ElED-BRE  LSTED    SAPSUCKEB. 

Sphyrapicus  ruber.) 

While  the  red-breasted  sapsucker  inhabits  most  of  California  at 
some  time  of  the  year,  it  is  generally  absent  from  the  valleys  during 
the  warmer  months,  usually  retiring  to  the  mountains  and  forest 
regions  to  breed. 

Of  the  24  stomachs  of  this  species  received,  nearly  all  were  taken 
in  fruit-growing  sections,  and  represent  only  the  months  from  Sep- 
tember to  March  inclusive.  Statements  based  upon  the  examination 
of  so  little  material  can  scarcely  be  considered  final,  but  considerable 
knowledge  may  be  gained  of  the  kinds  of  food  eaten,  even  if  the 
relative  quantities  can  not  be  determined.  The  food  consists  of  63 
percent  of  animal  matter  and  o7  percent  of  vegetable. 

Animal  food.  -Seventy-five  percent  of  the  animal  food  consists  of 
ants,  and  the  average  per  month  is  40  percent  of  the  whole  diet.  Two 
■tomachs  taken  in  January  contained  an  average  of  49  percent  each. 
One  stomach  collected  in  March  held  84  percent,  and  one  in  September 
was  completely  tilled  with  them.  In  other  months  the  amounts  were 
less.  In  respect  to  ant  eating  this  sapsucker  keeps  up  the  reputation 
of  the  family.  Other  Ilymenoptera  aggregate  only  a  little  more  than 
7  percent,  and  all  were  found  in  stomachs  taken  from  October  to 
Dpcember  inclusive. 

This  bird,  like  its  eastern  relative,  has  the  habit  of  removing  patches 
of  bark  from  certain  live  trees,  usually  willows,  for  the  sake  of  cam- 
bium and  of  the  sap  which  exudes;  and  it  also  eats  the  insect-  at- 
tracted by  the  sap,  which  are  mostly  bees,  wasps,  and  ants:  prob- 
ably this  accounts  for  the  large  predominance  of  Ilymenoptera  in  the 
sapsucker's  diet. 
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Beetles  amounted  in  January  to  3.5  percent,  in  November  to  1.4 
percent,  in  December  to  0.7  percent,  with  none  at  all  in  the  other 
months.  The  average  for  the  whole  year  is  only  0.8  percent.  No 
larvae  of  wood-borers  were  found,  and  apparently  this  bird  never  aids 
the  hairy  woodpecker  in  the  good  work  of  destroying  these  creatures. 
The  species  eaten  were  mostly  small  leaf  beetles  (Chrysomelidse) ,  with 
a  few  weevils. 

Hemiptera  (bugs)  and  Diptera  (flies)  were  entirely  wanting  in  the 
stomachs  examined.  Caterpillars  were  present  in  two  stomachs,  both 
taken  in  October.  They  amounted  to  5  percent  of  the  food  of  that 
month.  One  stomach  taken  in  February  was  entirely  filled  by  a  large 
centipede. 

Vegetable  food. — The  vegetable  part  of  the  food  of  the  red-breasted 
sapsucker  falls  naturally  into  three  divisions — fruit,  seeds,  and  other 
vegetable  matter.  As  the  bird  is  not  present  in  the  fruit-growing 
sections  of  the  State  when  fruit  is  ripe,  it  can  not  make  great  inroads 
upon  the  orchard.  While  fruit  aggregates  nearly  17  percent,  it  is 
mostly  wild  or  of  worthless  varieties.  Figs,  whose  seeds  and  pulp 
were  found  in  one  stomach;  were  the  only  cultivated  kind  identified. 
Several  stomachs  contained  berries  of  the  pepper  tree  (Schinus  molle), 
one  contained  cascara  berries  (RJiamnus  calif ornicus) ,  and  in  several 
were  unidentified  seeds  and  pulp.  Seeds  amount  to  about  9  percent, 
and  are  those  of  the  poison  oak,  with  a  few  others.  The  miscellaneous 
item  is  made  up  almost  entirely  of  cambium,  or  the  inner  bark  of  trees, 
and  amounts  to  about  11  percent  of  the  whole  food. 


SUMMARY. 


. 


It  is  evident  that  the  red-breasted  sapsucker  falls  far  below  som 
other  members  of  its  family  in  economic  importance.  It  does  not! 
prey  upon  the  worst  pests  of  the  orchard  and  forest,  but  on  the  other 
hand  it  does  not  feed  on  the  products  of  the  orchard  or  farm.  It 
injures  trees  by  tapping  holes  in  the  bark  and  by  stripping  it  off  in 
patches,  for  which  reason  this  sapsucker  may  be  considered  more 
harmful  than  beneficial. 

CALIFORNIA    WOODPECKER. 

( Melanerpes  formicivorus  bairdi.) 

The  California  woodpecker  is  distributed  throughout  a  large  part 
of  the  State,  but  is  in  the  main  confined  to  places  where  there  is  an 
abundance  of  large  oaks — trees  for  which  it  appears  to  have  a  special 
liking  and  from  which  it  derives  much  of  its  subsistence.  Wherever 
it  lives  it  is  usually  abundant  and  the  most  noticeable  element  of  the 
bird  fauna,  attracting  attention  both  by  its  loud  cries  and  by  its  con- 
spicuous flight.  It  is  one  of  the  few  woodpeckers  whose  food  is  more 
largely  vegetable  than  animal. 
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Of  all  the  woodpeckers  the  California  has  made  most  impression  on 
Donscientific  observers,  owing  to  Its  peculiar  habit  of  drilling  holes 
into  the  trunks  ami  branches  of  dead  trees  or  into  the  bark  of  living 
ones,  in  each  of  which  it  Btores  an  acorn.  WTierever  the  bird  is  abun- 
dant everj  dead  trunk  or  Large  branch  is  punctured  with  holes,  fre- 
quently less  than  an  inch  apart.  So  zealous  is  it  in  this  work  that 
when  trees  are  not  available  it  often  drills  holes  in  cornices,  church 
spires,  telegraph  ami  telephone  polo,  and  fence  posts.  The  wood- 
pecker docs  not  get  the  benefit  of  all  its  hoarded  acorns  bj  any 
means,  for  jays,  rats,  mice,  and  squirrels  have  learned  where  they  can 
obtain  Food  in  winter,  and  are  not  backward  in  helping  themselves 
to  the  woodpecker's  stores.  As  this  robbery  of  his  Larder  is  resented 
by  the  owner,  it  Leads  to  endless  quarrels. 

For  the  Laboratory  ini  estigation  of  the  food  of  the  California  wood- 
pecker 75  Btomachs  were  available.  They  were  taken  in  every  month 
except  February,  April,  and  May,  the  greater  number  in  June  and  July, 
when  the  bird's  chances  to  do  mischief  are  greatest.  The  food  con- 
sists <>i*  22.  L3  percent  of  animal  matter  to  77. 57  percent  of  vegetable. 
This  is  the  highest  percentage  of  vegetable  matter  yet  found  in  the 
stomach  of  any  woodpecker,  though  the  red-bellied  (Centurus  caro- 
linus)  comes  very  close  to  it. 

Animal  food. — Beetles  constitute  the  smallest  item  of  the  animal 
food.  They  amount  to  less  than  3  percent,  and  are  distributed  among 
Beveral  families.  The  only  month  in  which  they  are  at  all  prominent 
i^  duly,  when  they  reach  nearly  15  percent.  Xo  wood-boring  larvae 
were  found.  This  would  seem  to  indicate  that  the  bird  uses  its 
chisel-shaped  bill  solely  for  the  purpose  of  boring  holes  in  which  to 
store  acorns,  instead  of  excavating  for  insects. 

Ants  amount  to  8.21  percent  of  the  food.  In  one  stomach  taken 
in  Match  they  constitute  50  percent  of  the  contents,  but  in  no  other 
do  they  reach  1 1  percent.  The  specific  name  of  this  bird, formicivoru8s 
ant-eating,  i>  not  well  chosen,  for  ants  do  not  form  a  large  part 
of  its  diet  as  compared  with  several  other  woodpeckers.  Other 
1 1\  menoptera  amount  to  6.88  percent.  More  than  half  of  these  were 
in  stomachs  taken  in  August,  when  they  aggregate  33  percent. 

A  fewr  bugs.  Hies,  and  grasshoppers,  with  fragments  of  caterpillars, 
make  up  the  remainder  of  the  animal  food,  4.52  percent.  One  stom- 
ach contained  a  few  black  olive  scales. 

Vegetable  food . — Grain,  fruit,  and  mast  constitute  nearly  the  whole 
of  the  vegetable  food.  One  stomach  taken  in  January  contained 
nothing  but  coin,  and  another  in  December  contained  a  few  corn 
hulls.  This  is  the  whole  of  the  grain  record,  and  is  of  no  economic 
interest.  The  average  for  the  year  but  slightly  exceeds  1  percent. 
Fruit  amounts  to  a  little  more  than  _}  1  percent ,  and  was  found  in  nearly 
every  month  in  which  stomachs  were  taken.     Most  of  it  was  evidently 
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the  pulp  of  the  larger  cultivated  varieties,  though  that  in  the  stomachs 
taken  in  winter  could  have  had  no  economic  value.  Seeds  of  the 
elderberry  (Sambucus)  were  found  in  two  stomachs.  The  largest 
amounts  of  fruit  were  eaten  in  August  and  September,  when  they 
reached  59.34  and  54  percent,  respectively.  While  this  is  a  high  per- 
centage of  fruit,  it  is  not  believed  that  the  bird  does  any  sensible 
damage  in  the  orchard,  since  it  is  not  numerous  enough  and  does  not 
usually  frequent  cultivated  ground.  No  complaints  of  such  damage 
have  yet  been  heard. 

The  principal  item  of  food  of  the  California  woodpecker  is  acorns. 
Acorns  form  52.45  percent  of  the  year's  food,  and  were  found  in  every 
month  when  stomachs  were  taken  except  August ;  as  only  three  were 
collected  in  that  month,  the  record  is  not  very  reliable.  In  Novem- 
ber, when  12  stomachs  were  taken,  mast  amounted  to  nearly  93.58 
percent  of  the  average  contents.  In  12  stomachs  collected  in  June, 
when  fruit  and  insects  are  abundant,  it  averaged  79.25  percent.  In 
July  it  fell  to  29.47  percent,  the  deficiency  of  acorns  being  made  up 
by  animal  food,  which  attains  the  highest  percentage  in  that  month. 
The  question  has  been  raised  whether  the  woodpecker  stores  acorns 
for  the  sake  of  the  meat,  or  for  the  grubs  that  frequently  develop 
therein.  Stomach  examination  shows  that,  while  the  substance  of 
the  acorn  is  eaten  freely  whenever  obtainable,  larvae  are  almost 
entirely  wanting.  It  is  therefore  the  nuts  themselves  that  the 
woodpecker  stores  for  food.  From  an  economic  point  of  view  little 
objection  to  this  acorn-eating  habit  can  be  raised.  The  acorn  crop 
is  usually  superabundant,  and  in  most  cases  can  not  be  put  to  better 
use  than  to  tide  the  woodpeckers  over  the  winter  until  insects  become 
plentiful. 

SUMMARY. 

From  the  foregoing  discussion  of  the  food  of  the  California  wood- 
pecker it  is  obvious  that  the  bird's  food  does  not  possess  high  eco- 
nomic value.  On  the  other  hand  the  bird  can  not  be  charged  with 
the  destruction  of  useful  insects  or  of  any  product  of  husbandry. 
While  it  eats  some  fruit,  it  does  not  habitually  infest  orchards,  and 
is  seldom  numerous  enough  to  be  a  serious  nuisance.  The  few  insects 
it  eats  are  nearly  all  harmful. 

The  trees  used  by  the  bird  for  storehouses  are  usually  dead  or  partly 
so,  and  in  living  trees  the  punctures  do  not  go  through  the  bark,  so  that 
no  harm  is  done.  When  holes  are  drilled  in  buildings,  fences,  or  tele- 
graph poles,  the  injury  is  real,  but  on  the  whole  the  damage  done  in 
this  way  is  not  extensive. 

When  the  beneficial  and  injurious  habits  of  the  bird  are  carefully 
weighed,  the  balance  is  decidedly  in  the  bird's  favor;  and  from  the 
esthetic  standpoint  few  birds  are  more  interesting  and  beautiful. 
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RED-SHAFTED    FLICK  EH 

t  ( 'olapUi  <"./'  r  eoUarit.  > 

In  food  habits  the  Bickers  of  California  do  not  differ  essentially 
from  their  eastern  relatives.  Thej  are  usualrj  abundant  wherever 
there  arc  trees,  and  are  frequenters  of  orchards,  though  they  usually 
ohoose  higher  trees  for  nesting  Bites.  They  are  among  the  most  ter- 
restrial ^(  ilif  woodpeckers,  and  obtain  a  Large  part  of  their  food  on 
the  ground. 

For  the  investigation  of  the  Bicker's  food  lis  stomachs,  taken  in 

all  months  except  January  and  May,  were  available.  In  these 
stomachs  animal  food  amounts  to  ."»(  percent  and  vegetable  t"  L6 
percent . 

Animal  food.  Beet  Les,  in  eit  her  adult  or  larval  form,  do  not  appear 
to  he  favorite  food  with  the  flicker.  They  amount  to  :;  percent  of 
its  diet,  and  are  apparently  eaten  to  a  small  extent  in  every  month. 
In  Angus!  they  amount  to  S  percent'  in  November  to  7,  and  in  all 
other  months  the  percentage  is  small.  They  belong  to  6  families, 
all  harmful  except  the  predaceous  ground  hectics  (Carabidge).  These 
occurred  in  33  stomachs,  but  the  percentage  in  each  cum'  was  small, 
and  they  seem  to  be  taken  only  incidentally.  Weevils  were  found  in 
1  Btomachs,  click  beetles  in  one,  darkling  beetles  in  6,  rove  beetles  in 
3,  and  Notoxus  alamedse  in  one. 

Ants  constitute  the  largest  item  of  the  flicker's  food,  and  are  eaten 
in  every  month.  They  are  the  object  of  the  bird's  search  on  the 
ground  and  in  rotten  logs  and  stumps.  The  average  for  the  year  is 
4o  percent,  the  same  as  was  found  in  230  stomachs  of  the  eastern 
flicker.  The  stomach  and  crop  of  one  individual  of  the  eastern  form 
taken  in  Texas  was  filled  with  over  5,000  small  black  ants  (Cremasto- 
gaster).  Each  of  several  California  stomachs  held  more  than  1,000 
of  these  insects,  and  others  but  few  less.  In  10  stomachs  taken  in 
June  the  average  percentage  of  ants  was  76;  in  10  taken  in  July,  it 
was  87  percent.  November  was  the  month  of  least  consumption, 
when  the  average  of  34  stomachs  was  7  percent.  Of  the  118  stom- 
achs, 78,  or  66  percent  of  the  wThole,  contained  ants,  and  14  held 
nothing  else,  except  a  little  rubbish  in  three,  and  in  one  a  few  seeds  of 
filaree  (Erodium).  Inasmuch  as  certain  ants  in  California,  in  the 
latter  part  of  summer,  make  a  business  of  harvesting  seeds,  probably 
tins  particular  woodpecker  had  picked  up  a  few  ants  that  were  thus 
employed.  Hymenoptera  other  than  ants  are  eaten  by  the  flicker 
only  occasionally,  and  average  less  than  1  percent  of  the  yearly  food. 

Miscellaneous  insects  amount  to  nearly  5  percent.  They  consist 
of  common  crickets,  wood  crickets,  mole  crickets,  caterpillars,  white 
ants  (Termes),  spiders,  and  sow  bugs  (Oniscus).     All  of  these  suggest 
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decaying  logs  and  stumps,  where  the  flicker  obtains  a  large  share  of 
its  food. 

The  following  insects  and  crustaceans  were  identified  in  the  food  of 
the  flicker: 

COLEOPTERA. 

Amara  insignis.  Calathus  ruficollis. 

Anisodactylus  dilatatus.  Platynus  maculicollis. 

Anisodactylus  piceus.  Harpalus  sp. 

HYMENOPTERA. 

Formica  neorufibarbis .  Messor  andrei. 

Cremastogaster  lineata.  Solenopsis  geminata. 

Lasius  sp.  Prenolepis  imparts. 

CRUSTACEA. 

Porcellio  scabra.  Oniscus  sp. 

Vegetable  food. — The  vegetable  food  of  the  flicker  includes  many 
items.  They  may,  however,  be  grouped  under  four  heads :  Mast,  grain, 
fruit,  and  other  vegetable  food.  Mast  forms  10  percent  of  the  food. 
It  is  taken  fairly  regularly,  but  in  the  greatest  quantity  in  winter.  It 
was  contained  in  15  stomachs,  1  holding  nothing  else.  In  one  case 
it  was  English  walnut,  but  in  all  others  it  appeared  to  be  the  meat 
of  acorns.  December  showed  the  maximum  amount,  40  percent. 
Grain  was  found  only  in  stomachs  taken  in  August,  October,  and 
November,  the  highest  percentage  being  in  August,  about  17  percent. 
The  total  for  the  year  was  only  4  percent.  It  was  all  contained  in  16 
stomachs,  and  consisted  of  corn  in  14  cases,  barley  in  1,  and  oats 
in  1.  A  stomach  taken  in  November  was  entirely  filled  with  corn. 
It  is  not  likely,  however,  that  the  flicker  ever  does  serious  damage  to 
corn  or  any  other  grain.  The  examinations  do  not  indicate  any 
great  fondness  for  this  food,  and  observation  has  never  shown  that  the 
bird  makes  a  practice  of  visiting  grain  fields. 

Fruit  was  found  in  39  stomachs,  in  26  of  which  it  was  thought  to 
be  of  cultivated  varieties,  but  in  the  other  13  it  was  wild.  Apples, 
cherries,  grapes,  prunes,  and  probably  pears  were  the  domestic  fruits 
identified.  One  stomach  was  entirely  filled  with  apple  pulp  and 
another  practically  so.  Grapes  are  apparently  the  favorites.  The 
wild  varieties  of  fruit  identified  were  pepper  berries,  elderberries, 
and  gooseberries.  Fruit  pulp  that  could  not  be  further  determined 
was  found  in  several  stomachs  and  was  classified  as  domestic,  although 
it  may  have  been  wild.  The  aggregate  of  fruit  for  the  year  is  15  per- 
cent. While  no  complaints  have  been  lodged  against  the  flicker  for 
depredations  upon  fruit,  evidently  it  can  do  serious  damage  where  it 
is  abundant.  It  enjoys  living  in  orchards  or  their  immediate  vicinity, 
and,  as  the  stomachs  show,  does  not  hesitate  to  sample  their  prod- 
ucts, but  it  eats  most  of  its  fruit  in  the  latter  part  of  the  season,  after 
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cherries,  apricots,  peaches,  and  prunes  bays  been  gathered.  Septem- 
ber is  tlif  month  of  greatest  consumption,  Is  percent.  Fruit  is  taken 
quite  regularly  during  tin*  rest  of  the  year;  but  onrj  6  percent 
eaten  in  June,  the  month  of  cherries,  and  7  percent  in  Jul)  .  the  month 
when  apricots  aiv  at  their  best,  and  Done  in  August,  the  month  of 
peaches  and  prunes.  The  damage  done  to  fruit  by  the  flicker  probably 
consists  in  spoiling  a  IV w  choice  specimens,  rather  than  in  extensive 
destruction  of  the  crop. 

Various  other  Bubstances  make  up  the  remaining  vegetable  food  <>f 
the  flicker,  17  percent.  Of  these  the  most  conspicuous  is  the  seed  of 
poison  oak  (Rhus  diversUoba) .  These  aoxious  seeds  were  found  in  M 
stomachs,  and  i  was  entirely  filled  with  them.  Very  few  arc  eaten 
in  June  and  July,  but  they  form  an  important  article  of  diet  through 
the  fall  and  winter.  The  month  of  greatest  consumption  is  October, 
when  they  constitute  40  per  cent  of  the  total  food.  The  consump- 
tion of  these  seeds  would  be  a   decided  benefit    to  man   if  they  Were 

ground  up  and  destroyed  in  the  stomachs.  Unfortunately  they  are 
either  regurgitated  or  pass  through  the  intestinal  tract  uninjured  and 

ready  to  germinate.  The  action  of  the  stomach  simply  removes  the 
outer  covering,  a  white,  wax-like  substance,  which  is  probably  very 
nutritious,  and  is  evidently  relished  by  many  birds.  Birds  are  prob- 
ably the  most  active  agents  in  the  dissemination  of  these  aoxious 
shrubs.  On  the  other  hand,  these  seeds,  which  are  wonderfully 
abundant,  afford  food  for  thousands  of  birds  during  the  winter,  when 
other  food  is  hard  to  obtain,  and  thus  enable  the  birds  to  tide  over  the 
cold  season  to  do  their  good  work  of  destroying  insects  the  next 
summer.  Seeds  of  a  nonpoisonous  Rhus,  some  weed  seeds,  and  a 
little  rubbish  were  found  in  a  few  stomachs. 

The  flicker  of  California,  and  probably  of  the  west  coast  in  general, 
has  one  habit  not  observed  in  the  eastern  species.  The  mild  climate 
and  abundant  food  supply  render  migration  unnecessary,  but,  like 
many  other  birds  that  nest  in  holes  in  trees,  it  likes  shelter  during  the 
winter  nights.  As  trees  in  which  cavities  can  be  made  are  not  numer- 
ous enough,  it  pecks  holes  in  buildings,  as  barns,  Bchoolhouses,  and 
churches.  It  often  happens  that  the  hole  leads  into  the  interior  of 
the  building  and  so  proves  useless  to  the  bird,  and  it  makes  another  and 
another  till  it  hits  the  right  places — in  the  cornice,  for  instance.  Usu- 
ally several  holes  are  made  before  suitable  shelter  is  found,  and  the 
consequent  disfigurement  and  damage  are  sometimes  serious. 

SIMMARY. 

In  summing  up  the  food  of  this  flicker,  two  points  are  important — 
the  destruction  of  ants  and  the  eating  and  consequent  scattering  of 
the  seeds  of  poison  oak.  The  destruction  of  ants  is  a  benefit,  but  it 
does  not  appeal  to  the  horticulturist  and  farmer  as  does  the  destruc- 
tion of  well-knowTi  pests.     While  people  are  often  annoyed  by  ants, 
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they  seldom  suffer  much  damage  by  them.  However,  though  ants 
do  not  destroy  fruit  or  other  crops  to  any  great  extent,  they  aid 
and  abet  other  insects  which  do  considerable  harm.  This  is  partic- 
ularly true  in  regard  to  plant  lice,  which  are  housed,  protected,  and 
generally  cared  for  by  ants.  Ants  also  continue  the  destructive  work 
in  timber  begun  by  beetle  larvae  until  the  wood  is  rendered  worthless. 
The  other  insects  eaten  by  the  nicker  are  all  more  or  less  harmful, 
except  a  few  useful  ground  beetles  (Carabidge) .  Most  of  the  vegeta- 
ble food  is  neutral;  the  amount  of  fruit  and  grain  destroyed  is  not 
sufficient  to  constitute  serious  injury,  but  the  scattering  broadcast 
of  the  seeds  of  poison  oak  is  harmful.  As  on  the  whole  the  nicker 
does  more  good  than  harm,  it  should  be  protected  and  encouraged. 

OTHER    WOODPECKERS. 

Several  other  species  of  woodpeckers  inhabit  the  State  of  California 
but,  excepting  the  Lewis  woodpecker,  they  are  neither  so  numerous 
nor  so  generally  distributed  as  those  already  treated.  Their  food 
consists  in  the  main  of  the  same  elements,  although  the  proportions 
vary  with  the  species.  The  Lewis  woodpecker  (Asyndesmus  lewisi) 
is  perhaps  the  most  important  of  these  species,  but  since  only  23  of 
its  stomachs  are  available  for  examination,  a  definite  statement  of 
its  food  during  the  year  can  not  yet  be  made.  It  appears  to  eat 
rather  more  vegetable  than  animal  food,  and  in  fall  and  winter  eats 
large  quantities  of  acorns.  In  the  selection  of  its  animal  food  it 
resembles  the  flicker  in  showing  a  decided  taste  for  ants  and  other 
Hymenoptera. 

Dr.  C.  Hart  Merriairi  contributes  the  following  note  on  this  species: 

The  Lewis  woodpecker  is  one  of  the  commonest  and  most  widely  distributed  wood- 
peckers of  California,  in  these  respects  coming  next  after  the  California  woodpecker 
( Melanerpesformicivorus  bairdi) .  But  owing  to  its  habit  of  breeding  at  higher  altitudes 
it  is  less  often  seen  in  the  lower  and  more  highly  cultivated  parts  of  the  State,  except 
during  migration.  It  breeds  mainly  in  the  Ponderosa  pine  forests  of  the  mountains 
(Transition  zone),  whence,  usually  in  early  September,  it  descends  into  the  blue  oak 
and  Digger  pine  belt  of  the  foothills  to  spend  the  winter. 

Like  the  California  woodpecker,  it  is  a  skillful  flycatcher,  pursuing  and  capturing 
insects  in  mid-air.  But  in  fall  and  winter  its  principal  food  is  acorns,  of  which  it  eats 
surprising  quantities.  At  this  season  is  is  usually  seen  in  small  flocks  of  from  6  to  20 
birds,  each  carrying  a  large  acorn  in  its  bill. 

These  woodpeckers  are  very  fond  of  ripening  apples,  and  in  early  September  descend 
in  flocks  upon  the  orchards,  particularly  those  of  the  higher  foothills,  and  in  certain 
cases,  if  let  alone,  destroy  practically  all  the  fruit,  I  have  heard  of  their  depredations 
in  various  parts  of  the  State  and  have  personally  seen  the  birds,  in  early  September, 
circling  about  the  orchards  and  diving  down  into  the  apple  trees  between  Round 
Mountain  and  Montgomery  Creek,  and  in  Fall  River  Valley,  Shasta  County,  and  in 
Scott  Valley  and  the  upper  canyon  of  Klamath  River  near  Beswick,  in  Siskiyou 
County.  At  the  latter  place  they  are  so  destructive  that  during  the  ripening  of  the 
fruit  gunners  employed  to  shoot  them  frequently  kill  25  in  a  day,  and  in  early  Sep- 
tember, 1907,  I  was  told  that  as  many  as  50  had  been  killed  in  one  day. 
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Wliilc,  as  Btated  a  1 »« » \ « - .  our  investigations  have  not  proceeded  far 
enough  to  enable  a  final  statement  to  be  made  regarding  this  wood- 
pecker's  economic  Btatus,  enough  is  known  t<»  just  if 3  the  belief  that 
tlu>  bird,  bj  its  destruction  <>f  insects  the  year  round,  is  much  more 
beneficial  than  injurious,  despite  its  occasional  depredations  on 
apples  and  ot  her  fruit . 

The  sapsuckers  of  the  genus  Sphyrapicus  have  been  accused  of 
doing  much  harm  by  boring  im»>  fruit  and  other  trees  for  sap,  and 
while  the  charge  is  well  founded  the  injury  is  largely  counterbalanced 
l>\  the  bird's  destruction  of  insects.  The  sapsuckers  arc  n<>t  numer- 
ous enough,  however,  to  be  reckoned  an  important  factor  either  way. 

FLYCATCHER  FAMILY. 

Among  our  useful  birds  the  flycatchers  (TyrannidaB  1  I  ake  high  rank. 

A^  is  well  known  their  principal  food  consists  of  insects  captured  in 
mid-air.  It  the  name  flycatcher  implied  that  these  birds  subsisted 
largely  upon  flies  (Diptera  I,  it  would  be  a  misnomer,  for  nearly  all  the 
species  eat  far  more  1 1 ymenoptera  than  Diptera.  In  fact  wasp- 
catcher  would  be  much  more  appropriate.  The  name,  however,  i- 
intended  to  suggest  the  idea  that  the  birds  are  flying  when  they  catch 
their  prey.  The  capture  of  food  in  this  way  implies  that  the  species 
are  strong,  rapid  livers,  and  capable  of  making  quick  turns  in  the  air. 
In  addition  to  flying  insects,  the  flycatchers  eat  spiders  and  other 
wingless  forms  and  some  vegetable  food  which  they  pick  up  from  the 
ground  or  snatch  from  trees.  The  animal  food  of  the  (>  species 
discussed  in  the  following  pages  averages  no  percent  of  their  diet. 

Several  flycatchers  in  the  eastern  part  of  the  country  are  quite 
domestic  in  their  habits  and  frequent  orchards  and  gardens,  and  some 
species  nest  about  buildings.  Jn  California  some  of  the  correspond- 
ing species  have  not  yet  become  bo  accustomed  to  the  presence  of 
man  and  his  works,  but  they  are  learning  rapidly.  The  black  phoebe 
is  perhaps  as  familiar  there  as  is  the  common  phoebe  in  the  Bast :  but 
the  kingbird  of  California  has  not  fully  decided  that  the  orchard  is  a 
safe  and  altogether  desirable  place  for  nesting  purposes.  Sixteen  spe- 
cies and  subspecies  of  flycatchers  have  been  found  within  the  limits 
of  this  State.  Six  of  them  are  numerous  enough  to  be  of  economic 
importance. 

ASH-THROATED    PLYC  \T<  HER. 
U  fiarchua  <•'>>■■ 

The  ash-throated  flycatcher  is  a  summer  resident  of  the  lower  and 
warmer  parts  of  the  State.  Its  habit  of  nesting  in  cavities  perhaps 
causes  it  to  seek  the  vicinity  of  farm  buildings,  where  such  accommo- 
dations are  numerous.     It  builds  in  hollow  trees  also,  which  may  often 
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be  found  in  the  older  orchards.  The  eastern  species  (M.  crinitus), 
which  nests  in  hollow  trees,  habitually  places  the  shed  skin  of  a  snake 
in  the  walls  of  its  nest.  The  reason  for  this  is  not  plain,  but  the  writer 
has  never  seen  or  heard  of  a  nest  in  which  the  snake  skin  was  lacking. 
The  ash-throat  occasionally  does  the  same  thing,  but  apparently  does 
not  consider  the  snake  skin  indispensable.  Though  an  orchard  bird, 
it  seldom  eats  any  cultivated  fruit,  but  confines  its  diet  largely  to 
insects,  most  of  which  are  either  injurious  or  neutral. 

In  the  following  investigation  of  the  ash-throat,  80  stomachs  were 
used,  collected  from  April  to  December  inclusive,  but  only  one  in 
each  month  after  July.  Animal  food  amounts  to  92  percent  and  veg- 
etable to  8  percent  for  the  season.  Stomachs  taken  in  April,  May, 
August,  October,  and  November  contained  no  vegetable  food  what- 
ever. The  one  stomach  taken  in  September  held  44  percent  of  elder- 
berries, which  is  exceptional.  A  greater  number  of  stomachs  in  this 
month  would  probably  have  reduced  this  percentage  considerably. 

Animal  food. — Of  the  animal  food,  beetles,  almost  entirely  of  harm- 
ful species,  amount  to  5  percent.  The  two  families  most  prominent 
in  the  food  are  the  longicorns  (Cerambycidae)  and  the  metallic  wood- 
borers  (Buprestidae),  which  are  the  very  ones  whose  larvae  are  so 
extensively  eaten  by  woodpeckers.  Next  to  these  were  the  click 
beetles  (Elateridae),  that  bore  into  various  plants  and  do  much  dam- 
age, and  a  few  weevils  or  snout  beetles  (Rhynchophora).  A  ground 
beetle  (Carabidae)  was  found  in  one  stomach,  and  a  ladybird  (Coc- 
cinellidae)  in  another,  these  being  the  only  useful  beetles  taken. 

Bees,  wasps,  and  a  few  ants  (Hymenoptera)  amount  to  27  percent. 
They  are  eaten  regularly  in  every  month  when  the  bird  is  on  its  sum- 
mer range.  Five  stomachs  were  taken  in  the  vicinity  of  an  apiary, 
but  not  one  of  them  contained  a  trace  of  a  honey  bee,  though  one 
bird  had  eaten  24  percent  of  robber  flies  (Asilidae),  which  have  been 
known  to  prey  upon  bees. 

Bugs  (Hemiptera)  aggregate  about  20  percent  of  the  food  of  the 
ash-throat,  which  is  the  largest  showing  for  that  order  of  insects  yet 
found  in  the  food  of  any  flycatcher.  They  were  all  eaten  in  the 
months  from  May  to  August  inclusive,  and  form  a  good  percentage 
in  each  of  those  months.  They  belong  to  the  families  of  stinkbugs 
(Pentatomidae),  shield  bugs  (Scutelleridae),  leafhoppers  (Jassidae), 
jumping  plant  lice  (Psyllidae),  common  plant  lice  (Aphididae),  tree 
hoppers  (Membracidae),  cicadas  (Cicadidae),  and  assassin  bugs  (Redu- 
viidae).  The  last  is  a  family  of  predaceous  insects  which  are  useful, 
as  they  destroy  some  harmful  insects,  but  all  the  others  are  injurious, 
and  some  are  pests.  While  many  of  these  are  taken  upon  the  wing, 
probably  some  are  picked  from  plants.  One  bird  was  seen  on  a  mus- 
tard plant  feeding  upon  the  plant  lice,  which  completely  infested  the 
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plant.  One  stomach  was  entirel}  filled  with  t  r  *  -  *  •  hoppera  and  two 
w  it h  cicadas. 

Plies  (Diptera)  amount  t<>  ;i  bout  I  I  percent  and  were  eaten  in  nearh 
e\er\  month.  Robber  flies  uric  identified  in  two  stomachs,  one  of 
which  has  alreadj  been  referred  t<>  Most  of  ili<'  others  were  of  the 
family  of  the  common  house  fly  (Muscidse). 

Caterpillars  were  found  in  20  stomachs  and  moths  in  7.  Together 
they  amount  to  19  percent  of  the  food.  This  shows  thai  caterpillars 
are  ;i  favorite  article  of  food  with  this  bird,  and  proves  that  it  due- 

nut    take   all    its   food   on    the   wing.      While    no  stomach    Was  entirely 

filled  with  caterpillars,  one  contained  nothing  but  moths. 
Grasshoppers  formed  about  5  percent  of  the  food,  and  were  mostly 

taken  in  May.  June,  and  duly.  One  stomach  contained  aothing  else. 
As  they  do  not  often  come  within  reach  of  flycatchers,  these  insects 
must  be  especially  sought  for. 

Various  other  insects  and  spiders  amount  to  a  little  more  than  3 
percent.  Among  these  the  two  most  prominent  were  dragonflies  and 
Raphidia.     These  last  are  small  insects  with  remarkably  long  necks, 

and  as  they  prey  upon  other  insects  and  are  said  to  {ved  upon  the 
larvae  of  the  codling  moth,  their  destruction  by  birds  is  to  he  deplored. 
Spiders  are  eaten  by  the  ash-throat  quite  regularly,  but  not  exten- 
sively.    Apparently,  most  birds  take  spiders  when  found,  but  do  not 

seek  for  them. 

Vegetable  food. — Vegetable  food  was  found  in  9  stomachs.     Of  these, 

5  contained  remains  of  elderberries;  2,  bits  of  other  small  fruit;  and 
2,  skins  which  might  have  been  those  of  cultivated  varieties.  The 
total  for  the  year  is  S  percent. 

Feeding  of  young. — Besides  the  examination  of  stomachs  of  the 
ash-throated  flycatcher,  observations  were  made  upon  the  feeding  of 
a  nest  of  young  situated  in  the  cornice  of  an  abandoned  ranch  house. 
The  nest  contained  four  young  about  a  week  old  whenfirst  discovered. 
The  number  of  feedings  and  times  of  observations  are  given  in  the 
following  table: 


Date. 

forenoon.       «* 

Hours  in       Number 

afternoon.        °\^A' 
ings. 

June  Is..   . 

12.59-1.59                Q 

June  22 

10.4V- 11.  is                  14 

2.07 

2.  13-3.  13 

(half-hour.) 

9 
18 
0 

June  •>(>. . 

Do 

June  27 

5.  15-  (i.  1.") 

11.27-12.27                   9 
10 

Do 

4.47-5. 17 

June  2S 
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In  all,  the  nest  was  observed  for  eight  and  one-half  hours  and  119 
feedings  were  noted,  or  an  average  of  14  feedings  per  hour.  Both 
parent  birds  took  part  in  the  feeding  until  the  female  was  unfortu- 
nately killed  after  the  first  hour  of  feeding  on  the  morning  of  June  27. 
It  will  be  noted  that  during  this  early  hour  more  feedings  were  ob- 
served than  at  any  other,  and  that  at  practieally  the  same  hour  the 
next  morning,  June  28,  the  male  bird  alone  was  able  to  feed  only  16 
times.  However,  the  young  did  well,  and  left  the  nest  that  afternoon. 
As  the  day  was  about  fourteen  hours  long  when  the  above  notes  were 
taken,  each  of  the  young  birds  must  have  been  fed  about  49  times 
every  day,  or  196  insects  in  all.  It  is  safe  to  say  that  the  parents 
would  eat  enough  more  to  bring  the  total  up  to  250.  Several  nests 
of  this  bird  in  an  orchard  would  make  quite  a  difference  in  the  num- 
ber of  insects  surviving  to  propagate  the  next  year's  supply. 

SUMMARY. 

From  the  foregoing  it  is  evident  that  the  ash-throat  attacks  no 
product  of  husbandry,  but  keeps  up  an  incessant  war  upon  insects. 
Of  these  it  devours  a  vast  number  in  the  course  of  the  year,  mostly 
harmful  species.  This  bird  likes  to  reside  in  the  vicinity  of  houses, 
gardens,  and  orchards.     Let  it  be  encouraged  by  all  means. 

ARKANSAS    KINGBIRD. 

( Tyr annus  vertica lis . ) 

The  Arkansas  kingbird  (PI.  II)  inhabits  the  lower  and  warmer  part 
of  the  State,  mainly  as  a  summer  resident.  It  is  not  so  domestic  as 
its  eastern  relative,  the  common  kingbird,  and  seems  to  prefer  the 
hill  country,  with  scattering  oaks,  rather  than  the  orchard  or  the 
vicinity  of  towns  or  ranch  buildings. 

For  the  investigation  of  the  kingbird's  food  78  stomachs  were 
available.  Most  of  them  were  taken  from  March  to  July  inclusive, 
but  a  few  in  September,  October,  and  December.  The  bird's  yearly 
food  is  made  up  of  87  percent  of  animal  matter  to  13  percent  of 
vegetable. 

Animal  food. — The  animal  food  is  composed  of  insects  and  a  few 
bones  of  a  batrachian  (tree  frog  or  salamander).  Both  the  eastern 
and  western  kingbirds  have  been  accused  of  destroying  honey  bees 
(Apis  mellifera)  to  a  harmful  extent.  It  is  said  that  the  birds  linger 
about  the  hives  and  snap  up  the  bees  as  they  return  home  laden  with 
honey.  Remains  of  honey  bees  were  searched  for  with  special  care, 
and  were  found  to  constitute  5  percent  of  the  food.  Thirty-one 
individuals  were  discovered  in  5  stomachs.  Of  these,  29  were  drones, 
or  males,  and  2  were  workers.  In  3  stomachs  containing  males  there 
was  no  other  food,  and  when  it  is  borne  in  mind  that  there  are  thou- 
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lands  of  worker  bees  to  one  drone,  if  appears  thai  the  latter  must  be 
parefulh   selected.     As  a  rule,  the  destruction  of  drons    is  not   an 

(njurv  to  the  colon) .  and  often  i*-  n  positive  benefit.     The  I I  of  the 

eastern  kingbird  shows  practically  the  same  ratio  between  drones  and 
irorkers.  I  [ymenoptera  other  than  bone)  bees  amount  to  38  percent, 
and  include  wild  bees,  wasps,  and  ants,  with  a  few  parasitic  Bpecies. 
fhe  latter  are  ver)  useful  insects,  and  their  destruction  is  an  injur) . 
Inn  fortunately  the  kingbird  is  not  especiall)  fond  of  them. 
The  late  Walter  Bryant ,  of  Santa  Rosa,  <  Jalif.,  Bays: 

Mr.  A.  Barnett,  of  San  Diego  County,  had  300  swarms  «.i"  bees,  which  attracted  the 
lycatchers  to  such  an  extent  thai  he  made  some  investigation!  to  ascertain  to  wlnt 
■xtent  the)  mighl  be  damaging  the  bee  Industry. 

r  loo  flycatchers  were  dissected,  principally  Arkansas  flycatchers  and  ph< 
[Black  and  S  In  all  <>!'  th<-  Arkansas  flycatchers  drones  were  found,  but  no 

■rorking  bees,  although  in  many  cases  the  birds  were  gorged.     In  most  of  the  ph 
bone  bees  were  found;  the  only  exception  was  that  of  a  phoebe  (Say's?)  in  which  a 
sting  \\a-  found  in  tin-  base  of  the  tongue. 
The  birds  were  all  shot  about  apiaries  and  were  seen  darting  upon  and  catching  tin- 
Such  testimony  i<  sufficient   to  clear  those  flycatchers  of  the  sus- 
picion that  they  interfere  with  the  bee  industry. 

Beetles  of  various  families  form  about  14  percent  of  the  food. 
They  are  all  harmful  species  except  a  few  predaceous  ground  beetles 
and  ladybird  hectics.  They  were  taken  very  regularly  through  the 
months,  and  appear  to  he  a  favorite1  food. 

Orthoptera  grasshoppers  and  crickets— amount  to  20  percent. 
They  were  taken  pretty  regularly  through  all  the  months.  Even 
the  3  Btomachs  secured  in  December  show  an  average  of  11  percent. 
Probably  few  of  these  were  caught  on  the  wing,  and  their  abundance 
in  the  food  indicates  that  this  bird,  like  many  others,  forsakes  it- 
usual  style  of  feeding  and  <j:ocs  to  the  ground  to  catch  grasshoppers 
Whenever  they  are  numerous.  Two  stomachs  were  entirely  filled 
with  these  insects,  and  in  several  others  they  amounted  to  over  90 
percent  of  the  contents. 

Miscellaneous  insects,  consisting  of  caterpillars  and  moths,  a  few 
bugs,  Hie-,  and  a  dragonfly , constituted  10  percent.  Several  stomachs 
contained  a  number  of  moths,  and  one  was  entirely  filled  with  them. 
Not  many  birds  eat  these  insects  extensively  in  the  adult  form,  while 
the  larvae  (caterpillars)  are  a  prominent  feature  of  the  diet  of  most 
insectivorous  birds.  Besides  insects,  hones  of  some  batrachian, 
probably  a  tree  frog,  were  found  in  three  stomachs  and  an  eggshell  in 
one.  They  amount  to  only  a  trifling  percentage.  Frogs  or  sala- 
manders seem  queer  food  for  a  flycatcher,  but  their  bones  have  been 

«Zoe,  IV,  pp.  57-58,  1893. 
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found  in  the  stomachs  of  several  species  of  tree-haunting  insectivorous 
birds. 

The  following  is  a  list  of  insects  identified  in  the  stomach  of  the 
Arkansas  kingbird : 

COLEOPTERA. 

Platynus  sp.  Epicautasp. 

Aphodius  firm  tonus.  Hydaticus  stagnalis. 

A  mphicoma  urs  ina .  A  ga  b  us  ep . 

Cremastochilus  Bp.  Silpha  ramosa. 

Geotrv.pes  sp.  Staphylinus  luteipes. 

Megapenthes  turbulentus.  Balaninus  sp. 

HYMEXOPTERA. 

Apis  inellifera.  Andrena  sp. 

Prosopis  affinis  Cry  plus  sp. 

Habropoda  sp.  Ophion  bilineata. 
Ma  lissodes  sp. 

HEMIPTERA. 

Euschistus  servus.  Calocoris  rapidus. 

Nezara  sp.  Eurygaster  altematiis. 

Podisus  modestus. 

Vegetable  food. — The  vegetable  food  of  the  Arkansas  kingbird 
amounts  to  about  13  percent,  and  consists  mostly  of  fruit.  It  was 
all  contained  in  15  stomachs,  of  which  10  held  elderberries  (Sam- 
bucus)  and  5  various  small  berries  not  positively  identified.  One 
also  contained  an  olive,  the  only  cultivated  fruit  found.  A  few 
seeds  also  were  noted. 

SUMMARY. 

In  a  summary  of  the  economic  significance  of  the  food  of  this  king- 
bird it  should  be  noted  that  the  bird  must  be  judged  by  its  destruc- 
tion of  insects,  for,  since  it  does  not  eat  any  product  of  cultivation 
to  an  appreciable  extent,  its  vegetable  food  can  be  disregarded. 
The  offense  of  eating  honey  bees,  so  long  laid  at  this  bird's  door,  is 
practically  disproved,  for  the  more  or  less  useless  drones  eaten  far 
outnumber  the  useful  workers.  The  injury  the  kingbird  does,  if 
any,  is  by  eating  predaceous  beetles  and  parasitic  Hymenoptera, 
but  it  takes  these  in  such  small  numbers  as  to  leave  no  reasonable 
doubt  that  the  bird  is  one  of  our  most  useful  species. 

CASSIX    KIXGBIRD. 

One  other  species  of  Tyrannus  (T.  vociferans) ,  commonly  known  as 
the  Cassin  kingbird,  occurs  in  the  southern  half  of  the  State,  where 
it  frequents  orchards  and  ranches.  It  is  less  abundant  than  the 
Arkansas  kingbird,  but  has  similar  habits,  and  an  examination  of 
several  stomachs  shows  that  the  food  of  the  two  species  is  practically 
the  same. 


PLYCATCHEB    FAMILY. 

BA1     PHOBB1 

Stayoniii  saw 

While  the  Sa}  phoebe  inhabits  California  throughout  the  year,  it 
i»  locally  wanting  in  summer  in  manj  places  wrest  of  the  Sierra.  In 
the  fruit-growing  regions  visited,  the  writer  met  with  onlj  one  indi- 
vidual during  the  spring  and  Bummer  months,  I >u t  these  phoebes 
became  fairly  numerous  in  September,  and  increased  in  numbei 

the  season  advanced.     The  investigation  of  their  I I   was   based 

upon  the  examination  of  86  stomachs,  taken  in  every  month  from 
September  to  March  inclusive,  and  2  taken  in  June.  This  bird  was 
shown  to  be  oneof  the  most  exclusively  insectivorous  of  the  family. 
although  no  stomachs  were  available  U)\-  the  months  when  insects 
were  most  numerous.  The  food  consists  of  98  percent  of  animal 
matter  and  '2  percent  of  vegetable. 

[nimdlfood.  As  a  number  of  predaceous  ground  beetles  (Carab- 
idie)  were  in  these  stomachs,  a  separate  account  was  kept  <»!'  them. 
They  amount  to  somewhat  over.")  percent,  and  are  pretty  evenly  dis- 
tributed through  the  months,  except  February,  in  which  25  percent 
were  eaten.  These  were  ill  one  stomach,  which  they  half  filled,  and 
is  only  2  stomachs  were  taken  in  that  month,  the  percentage  was 
probably  made  too  great.  It  seems  impossible  that  all  these  beetles, 
which  are  rat  her  averse  to  flying,  could  have  been  caught  on  the  wing, 
especially  since  none  were  taken  in  the  warmer  months,  when  they 
are  most  active.  In  the  other  beetle  food,  which  amounts  to  10 
percent,  a  few  Ladybirds  (Coccinellidie)  were  found.  These  and  the 
ground  beetles  must  be  recorded  against  the  bird,  but  the  fault  is  not 
serious.     The  remainder  of  the  beetles  were  all  of  injurious  or  neutral 

specie-. 

Hymenoptera,  including  quite  a  number  of  ants,  amount  to  35 
percent,  and  were  contained  in  60  stomachs,  or  over  78  percent  of 
the  whole.  This  illustrates  the  statement  that  these  birds  are  wasp- 
catchers  rather  than  flycatchers.  A  few  parasitic  species  were 
among  the  rest.  Bugs,  as  is  so  often  the  case,  were  eaten  quite 
regularly,  but  in  rather  small  quantities.  They  amount  to  about  5 
percent  of  the  food,  and  belong  to  the  following  families:  StinkbugS 
(Pentatomidae),  the  squash-bug  family  (Coreidae),  leaf  bugs  (Cap- 
sidaO,  negro  bugs  (Corimelaenidse),  leafhoppers  (Jassidse),  tree  hop- 
pers (Membracidse),  and  assassin  bugs  (Reduviidae).  These  last  are 
reckoned  as  useful  insects,  but  they  were  identified  in  only  one 
stomach. 

Flies  (Diptera)  aggregate  10  percent  of  the  food,  and  were  eaten 
mostly  in  the  months  of  January.  March,  and  November;  but  proba- 
bly this  is  accidental  and  would  not  hold  true  with  a.  greater  number 
of  stomachs.     The  only  family  identified  was  that  of  the  common 
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house  fly  (Muscidae).  One  stomach  was  entirely  filled  with  them. 
Moths  and  caterpillars  (Lepidoptera)  appeared  in  27  stomachs,  and 
amount  to  something  more  than  10  percent  of  the  food.  Moths  were 
found  in  15  stomachs  and  caterpillars  in  12.  This  is  contrary  to  the 
usual  rule  that  in  this  order  of  insects  the  larvae  are  eaten  by  birds 
much  more  freely  than  are  the  adults. 

Grasshoppers  and  crickets  (Orthoptera)  are  eaten  by  the  Say 
phoebe  to  the  extent  of  14  percent,  which  is  the  highest  record  of 
any  flycatcher  except  the  Arkansas  kingbird.  These,  taken  in  con- 
nection with  the  ground  beetles,  ants,  and  caterpillars,  indicate  a 
somewhat  terrestrial  habit  of  feeding.  Nearly  40  percent  of  the 
grasshoppers  consumed  were  taken  in  September,  after  which  they 
steadily  decreased  in  quantity.  One  stomach  was  entirely  filled  with 
them. 

Miscellaneous  insects,  spiders,  and  a  few  other  creatures  make  up 
the  rest  of  the  animal  food,  about  8  percent.  Of  these,  spiders  were 
found  in  10  stomachs,  dragonflies  in  5,  sowbugs  (Oniscus)  in  1,  and 
another  unidentified  crustacean  in  1. 

Vegetable  food. — The  vegetable  food  of  the  Say  phoebe  amounts  to 
2  percent,  and  is  made  up  of  a  little  fruit,  a  few  seeds,  and  some 
rubbish.  One  seed' and  a  stem  of  a  fig  were  the  only  indications  of 
cultivated  fruit.  Remains  of  elderberries  were  noted  in  3  stomachs, 
seeds  in  4,  pulp  of  a  large  seed  or  nut  in  1,  and  rubbish  in  4. 

SUMMARY. 

The  economic  relations  of  the  Say  phoebe  depend  wholly  upon  its 
animal  food,  for  it  eats  practically  no  vegetable  matter  of  any  inter- 
est to  man.  That  it  takes  a  few  useful  insects  can  not  be  denied, 
but  the  stomachs'  contents  show  that  they  are  far  outnumbered  by 
harmful  species,  and  the  balance  is  clearly  in  favor  of  the  bird. 

BLACK    PHOEBE. 

(Sayornis  nigricans.) 

The  black  phoebe  inhabits  the  lower  valleys  of  California,  and  in 
most  parts  can  be  found  throughout  the  year.  For  a  nest  site  it 
selects  the  wall  of  a  canyon,  a  shed,  the  overhanging  eaves  of  a  barn, 
or,  better  still,  a  bridge.  It  has  a  pronounced  preference  for  the  vicin- 
ity of  water.  Even  a  watering  trough  by  the  roadside  usually  has 
its  attendant  phoebe. 

While  camping  beside  a  stream  in  California,  the  writer  observed 
the  feeding  habits  of  the  black  phoebe.  The  nesting  season  was 
over,  and  apparently  the  birds  had  nothing  to  do  but  capture  food. 
This  they  appeared  to  be  doing  all  the  time.  In  the  morning,  at 
the  first  glimmer  of  daylight,  a  phoebe  could  always  be  seen  flitting 
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from  rock  t*>  rock,  and  probably   m   caught   an  Insect  on  each  flight. 
This  activity   was  kept  up  all  day,     Even  after  supper,  when  it  wa 
s<>  dark  that  notes  Imil  to  be  written  l»\  the  aid  of  the  camp  fire,  the 
phoebes  were  still  hunting  insects. 

Observations  like  these  convince  anj  reasoning  person  that  the 
number  of  insects  destroyed  in  a  year  by  this  species  is  something 
enormous,  and  the  examination  of  stomachs  confirms  field  observa- 
tions. This  bird  cats  a  higher  percentage  of  insects  than  any  lly- 
oatcher  yet  studied  except  the  western  wood  pewee.  For  the  study 
of  this  phoebe's  food  :;.'5:>  stomachs  were  available,  collected  in  every 
month  in  the  year  and  from  various  parts  of  the  State.  They  show 
19.39  percent  of  animal  matter  to  0.61  percent  of  vegetable. 

Animal  food, — In  examining  the  food  contained  in  the  stomachs  of 
the  black  phoebes,  account  was  kept  of  the  hectics  that  are  generally 
Supposed  to  he  useful,  namely,  the  ground  beetles  (CarabidaO,  the 
ladybirds  (Coccinellidse),  and  the  tiger  hectics  (Cicindelid»).  It  was 
found  that  these  hectics  were  eaten  pretty  regularly  throughout  the 
year;  in  fact,  there  is  no  month  which  does  not  show  a  certain  per- 
centage of  them.  The  average  for  the  year,  however,  is  only  2.82, 
or  practically  3  percent,  not  a  heavy  tax  on  the  useful  beetles.  Other 
beetles,  all  more  or  less  harmful,  amount  to  10  percent.  They  were 
eaten  in  every  month,  and  though  the  quantity  varies  to  some  extent, 
the  variation  appears  to  he  accidental. 

1  [ymenoptera  amount  to  over  35  percent  of  the  yearly  food.  They 
were  found  in  252  out  of  the  333  stomachs,  and  in  11  there  was  n<> 
other  food.  They  are  eaten  throughout  the  year.  March  is  the 
month  of  least  consumption,  with  only  1  percent,  while  August  shows 
the  maximum,  nearly  60  percent.  A  few  ants  and  several  parasitic 
Species  are  eaten,  but  the  great  bulk  of  this  item  is  made  up  of  wild 
pees  and  wasps.     Not  a  trace  of  a  honey  bee  was  found  in  any  stomach. 

Hemiptera  of  several  families  were  eaten  to  the  extent  of  about  7 
percent.  They  were  pretty  uniformly  distributed  through  the  food 
of  the  year,  except  that  none  were  taken  in  May,  which,  however,  is 
probably  accidental.  Four  of  these  families  are  aquatic,  which  part  ly 
explains  why  the  bird  is  so  fond  of  the  vicinity  of  water.  The  Redu- 
viithe  are  insectivorous,  and  therefore  useful.  They  were  found  in 
but  one  stomach.  The  other  families  are  vegetable  feeders;  all  of 
them  likely  to  be  harmful,  and  most  of  them  pests.  The  plant  lice 
found  in  the  food  are  rather  unexpected,  but,  as  already  noted,  fly- 
catchers do  not  take  all  their  food  on  the  wing. 

Flies  (Diptera)  were  eaten  by  the  black  phoebe  to  the  extent  of 
over  28  percent.  They  appear  in  every  month,  and  range  from  3 
percent  in  August  to  64  percent  in  April.  They  were  found  in  127 
stomachs,  10  of  which  contained  nothing  else.  The  house-fly  family 
(Muscidae),  the  crane  flies  (Tipulidae),  robber  flies  (Asilidre),  and  one 
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horsefly  (Tabanida?)  were  the  only  ones  identified.  Grasshoppers  and 
ciickets  are  not  extensively  eaten  by  the  phoebe.  They  amount  to 
about  2$  percent  for  the  year,  being  eaten  rather  irregularly;  five 
months  show  none  at  all.  The  greatest  consumption  was  in  April, 
nearly  8  percent. 

Moths  and  caterpillars  are  eaten  to  the  extent  of  8  percent.  They 
were  found  in  72  stomachs — moths  in  38,  caterpillars  in  32,  and  both 
in  2.  A  few  unidentified  insects  and  several  miscellaneous  ones, 
principally  dragonflies,  with  some  spiders,  make  up  the  rest  of  the 
animal  food,  6  percent.  Dragonflies  are  taken  quite  frequently,  but 
generally  in  no  great  numbers.  One-  stomach  was  entirely  filled  with 
them,  and  several  were  nearly  so.  The  fact  is,  these  insects  are  so 
large  that  often  a  single  one  fills  a  phoebe's  stomach.  These  insects 
are  too  strong  and  agile  upon  the  wing  to  be  captured  by  anything  less 
expert  than  a  flycatcher,  and  in  the  few  instances  where  they  appear  in 
other  birds'  stomachs  they  were  probably  found  dead.  The  spiders 
eaten  by  the  phoebe  are  perhaps  snapped  from  the  tops  of  weeds  as 
the  bird  flies  over,  or  taken  from  the  web.  While  quite  frequently 
eaten,  they  form  only  a  small  percentage  of  the  diet. 

The  following  is  a  list  of  insects  identified  in  the  stomachs  of  the 
black  phoebe : 

COLEOPTERA. 

Elaphrus  riparius.  Carpophilus  hemipterus. 

Trisena  longula.  Heterocerus  tristis. 

Bradycellus  rupestris.  Canthonsp. 

Laccobius  ellipticus.  Aphodius  granarius. 

PMlonthus  pubes.  Aphodius  vittatus. 

Hippodamia  convergens.  Aphodius  ungulatus. 

Coccinella  transversoguttata.  Amphicoma  ursina. 

Coccinella  californica.  Gastroidea  sp. 

Chilocorus  orbus.  Lina  scripta. 

Cryptorhopalum  apicale.  Diabrotica  soror. 

Hister  bimaculatus.  Blapstinus  pulverulentus . 

Saprinus  obscurus.  Corphyra  sp. 

Saprinus  lugens.  Notoxus  alamedse. 
Saprinus  lubricus. 

HEMIPTERA. 

Hygrotrechus  sp.  Largus  succinctus. 

In  addition  to  the  above  species  the  following  families  of  Hemiptera 
were  identified: 

Giant  water  bugs  (Belostomatidae).  Chinch-bug  family  (Lygaeidae). 

Creeping  water  bugs  (Xaucoridae).  Stink  bugs  (Pentatomidse). 
Broad-shouldered  water  striders  (Veliidse).  Leafhoppers  (Jassidae). 

Water  striders  (Hydrobatidse).  Tree  hoppers  (Membracidae). 

Assassin  bugs  (Reduviidae).  Jumping  plant  lice  (Psyllidae). 

Leaf  bugs  (Capsidae).  Plant  lice  (Aphididae). 
Red  bugs  (Pyrrhocoridae). 
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VegetabU  food.  The  \ « ir<  •  i  a  I  >lc  food  of  the  black  phoebe  amount 
altogether  to  only  0.61  percent,  and  ma\  be  classified  under  two  heads: 
Fruit  and  other  vegetable  matter.  Frail  forma  o.:;  i  percent,  and 
the  on  1}  species  identified  were  elderberries  in  19  stomachs,  dogwood 
I  nus)  in  one.  and  Rvhus  (blackberries  or  raspberries)  in  one. 
This  lasl  may  have  been  cultivated;  and  some  fruil  skins  found  in  1 
Btomach  may  also  have  been  of  a  domestic  variety.  Miscellaneous 
table  food  consists  of  poison  oak  seeds  in  2  stomachs,  b  catkin  in 
l .  and  rubbish  in  1. 

Food  of  young.  Among  the  333  stomachs  of  the  black  phoebe  were 
those  o(  24  nestlings,  varying  in  age  from  l  to  2  weeks.  Their  food 
was  tabulated  1>\   itself  to  ascertain  if  it   differed  from  that  of  the 

adults.     N«»  great  difference  was  apparent  in  the  kind  of  f I  eaten 

nor  in  the  relative  proportions.  One  point,  however,  was  noted. 
The  percentage  o(  animal  food  was  a  little  lower  than  in  the  adults; 
not  because  the  young  had  intentionally  eaten  any  vegetable  food, 
hut  because,  along  with  other  food,  the  parents  had  fed  a  quantity  of 
rubbish,  dead  grass,  leaves,  and  the  like.  The  same  apparent  care- 
lessness as  to  the  food  of  their  young  has  been  observed  in  other 
species. 

BUMMARY. 

In  a  Bummaryof  the  food  of  the  black  phoebe  the  vegetable  pari 

may  be  dismissed  as  unimportant.  Of  the  insect  food  we  have  less 
than  3  percent  of  theoretically  useful  beetles,  a  few  parasitic  Ilvmen- 
optera,  and  a  few  dragonflies,  say,  5  percent  in  all,  to  offset  94 
percent  of  harmful  species.  This  phoebe  is  an  efficient  insect 
destroyer,  and  is  an  invaluable  asset  to  the  people  of  California  or  any 
other  State  it  may  inhabit.  It  should  be  rigidly  protected  and  in 
every  way  encourage^. 

WESTERN    WOOD    PEWEE. 

( Myiocham  s  riehardsori  i-. ) 

The  western  wood  pewee  is  a  familiar  sight  in  the  fruit-growing 

sections  of  the  State,  where  its  time  is  spent  in  a  tireless  search  for 
insects.  Wherever  in  the  orchard  there  is  a  dead  limb,  there  on  the 
outermost  twi£  perches  the  pewee,  and  from  its  lookout  sallies  forth 
to  snatch  up  any  luckless  insect  that  comes  within  range.  Several 
such  perches  are  usually  to  be  found  not  far  apart,  and  the  bird 
occupies  them  in  turn  as  the  game  become-  scarce  in  one  or  the  other 
place.  The  little  western  flycatcher  (Empidonax  difficUis)  lias  the 
same  habits,  and  shares  these  watchtowers  with  the  pewee.  ( observa- 
tion of  one  of  these  perches  for  three  minutes,  watch  in  hand,  fur- 
nished a  good  idea  of  the  bird's  industry.  In  the  first  minute  it  took 
7  insects,  in  the  second  5,  and  in  the  third  (>,  or  18  in  the  three  minutes. 
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Apparently  it  had  been  doing  the  same  thing  for  an  hour,  perhaps  all 
the  morning.     These  observations  were  made  at  10  a.  m.,  when  the 

air  was  warm  and  insects  were  on  the  wing.  Either  the  same  bird 
or  another  was  watched  the  next  day  at  9  a.  m.  near  the  same  spot, 
and  17  captures  were  noted  in  eight  minutes.  This  morning  was 
cooler,  and  fewer  insects  were  abroad  than  on  the  previous  day.  The 
mean  of  these  two  observations  is  4  insects  per  minute.  If  the  bird 
keeps  this  up  for  even  ten  hours  a  day,  the  total  is  2,400  insects.  It 
hardly  seems  possible  that  one  bird  could  eat  so  many  unless  they 
were  very  small,  but  this  pewee  is  rarely  seen  when  it  is  not  actively 
hunting.  When  the  young  are  in  the  nest,  the  parents  must  make 
great  havoc  with  insects  if  the  nestlings  are  fed  at  the  above  rate. 

The  pewee  remains  in  California  only  about  six  months  in  the  year, 
but  fortunately  this  is  the  season  when  insects  are  most  numerous. 
One  hundred  and  thirty-seven  stomachs,  taken  in  the  months  from 
April  to  September  inclusive,  were  available  for  examination. 
Animal  matter  formed  99.91  percent  of  the  contents  and  vegetable 
matter  0.09  percent,  or  less  than  one-tenth  of  1  percent.  The  per- 
centage of  animal  matter  is  the  highest  yet  found  in  the  food  of  any 
flycatcher. 

Animal  food. — Beetles  amount  to  about  5  percent  of  the  food. 
With  the  exception  of  Carabidse,  found  in  4  stomachs,  and  Coccinel- 
lidae,  in  5,  all  were  either  harmful  or  neutral  species. 

The  following  beetles  were  identified: 

Coccinella  9-notata  nevadica.  Aphodius  vittatus. 

Coccinella  calif ornica.  Agrilus  sp.  nov. 

Coccinella  transversoguttata.  Agriotes  sp. 

Eippodamia  ambigua.  Gastroidea  sp. 

Hippodamia  convergens.  Blapstinus  sp. 

Bister  bimaculatus .  Ptilinus  basalis. 

Saprinus  plenus.  Baris  rubripes. 
Carpopkilus  hemipttrus. 

Hymenoptera  aggregate  over  39  percent,  and  are  of  wild  species — 
that  is,  there  are  no  domestic  bees  among  them.  They  were  found 
in  93  stomachs,  and  in  14  there  was  nothing  else.  Parasitic  species 
were  identified  in  7  stomachs  and  ants  in  only  2 — an  unusually  small 
record  for  ants,  which  are  favorite  food  with  flycatchers. 

Hemiptera,  or  bugs,  are  evidently  not  esteemed  as  an  article  of 
diet  by  this  bird,  for  they  amount  to  less  than  2  percent  of  the  food. 
None  were  eaten  in  April  or  May,  but  nearly  half  the  whole  number 
were  taken  in  August. 

Diptera  amount  to  nearly  40  percent,  slightly  exceeding  Hymenop- 
tera. No  other  flycatcher  has  yet  been  noted  whose  food  contained 
more  Diptera  than  Hymenoptera;  hence  the  name  flycatcher  is  pecu- 
liarly applicable  to  this  pewee.     Diptera  were  found  in  84  stomachs, 
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mul  20  contained  no  other  food.  This  would  seem  i«>  indicate  that 
flies  are  preferred  t<»  other  insects.  The  families  Muscidn,  Tipulida?, 
nntl  AsiiidaB  w ere  recognized. 

Caterpillars  and  moths  amount  to  nearly  5  percent.  Though  not 
taken  in  great  numbers,  they  are  eaten  regularly  through  the  season. 
September  shows  the  greatest  consumption  -  oi  er  l  1  percent.  Moths 
were  found  in  Is  stomachs  and  caterpillars  in  l.    One  Btomach  was 

entirely  filled  with  the  remains  of  moths. 

Sundry  insects,  amounting  to  nearly  9  percent,  make  up  (lie  rest 
of  the  animal  food.  Dragonflies  were  found  in  7  stomachs,  and  1 
contained  nothing  else.  Ephemerids  were  in  I  stomachs,  lace-winged 
Hies  in  1,  spiders  in  3,  and  the  so-called  jointed  Bpiders  in  1. 

The  character  of  the  food  shows  that  it  is  taken  on  (he  wing  more 
exclusively  than  that  of  any  other  bird  yet  examined.  Of  the  crea- 
tures that  do  not  fly,  ants  were  found  in  2  stomachs,  caterpillar-  in 
4,  spider-  in  :>,  and  jointed  spiders  in  1.  As  some  ants  fly,  these 
may  have  been  taken  in  mid-air,  but  they  were  too  badly  broken  to 
determine  this  point. 

VegetobU  /<><></. — Vegetable  matter  was  found  in  4  stomachs,  but 
in  3  of  these  it  was  mere  rubbish.  One  contained  seeds  of  the  elder- 
berry, the  only  vegetable  food  observed. 

SUMMARY. 

The  western  wood  pewee,  while  often  an  inhabitant  of  the  orchard, 
does  not  deign  to  taste  of  its  product,  if  the  above  record  may  be 
assumed  to  be  conclusive.  Its  diet  is  composed  almost  exclusively 
of  insects,  and  of  these  a  large  majority  are  harmful  species. 


WESTERN    FLYCATCHER. 

(Empidonax  dijjicilis.) 


The  western  flycatcher  avoids  alike  the  hot  valleys  and  the  high 
mountains  of  California  during  the  warmer  months,  but  is  more  gen- 
erally distributed  in  migration.  For  a  nesting  site  it  selects  a  tree, 
a  crevice  among  the  roots  of  an  overturned  stump,  a  bracket  under  a 
porch,  a  beam  under  a  bridge,  or  a  hole  under  an  overhanging  sod  on 
the  bank  of  a  stream.  It  has  much  the  same  liking  for  water  as  the 
black  phoebe,  though  even  more  pronounced.  A  small  stream  run- 
ning through  or  near  an  orchard  appears  to  supply  ideal  conditions 
for  this  little  flvcatcher,  as  the  orchard  makes  an  excellent  foraging 
ground,  and  if  it  does  not  afford  a  nesting  site,  the  bank  of  the  stream 
will.  The  bird  is  quiet  and  unobtrusive,  and  often  the  first  notice 
one  has  of  its  presence  is  to  see  it  dart  from  the  end  of  a  near-by 
twig  into  the  air  in  pursuit  of  an  insect.  It  seems  to  be  thus  engaged 
all  day;  in  fact,  the  writer  has  never  seen  one  of  these  birds  when  it 
was  not  in  search  of  food. 
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In  the  laboratory  investigation  of  the  food  of  the  western  fly- 
catcher 141  stomachs  were  examined.  They  were  collected  from 
March  to  October  inclusive,  and  probably  give  a  fair  idea  of  the 
bird's  food  for  these  months.  Analysis  gives  99.28  percent  of  animal 
food  to  0.72  percent  of  vegetable;  in  other  words,  there  was  less  than 
three-fourths  of  1  percent  of  vegetable  matter.  Only  one  other 
flycatcher,  the  western  wood  pewee,  eats  so  little  vegetable  food. 

Animal  food. — In  this  analysis  a  separate  account  was  kept  of 
the  ladybird  beetles  (Coccinellidse).  This  bird  appears  to  eat  more 
of  them  than  does  any  other  flycatcher,  but  the  number  for  the 
whole  season  is  not  large  enough  to  be  very  serious.  The  greatest 
consumption  occurred  in  August,  a  little  more  than  7  percent.  The 
average  for  the  season  is  2J  percent.  Other  beetles  amount  to 
nearly  6  percent,  nearly  all  harmful,  the  exception  being  a  few 
ground  beetles  (Carabidse). 

Hymenoptera  form  the  largest  constituent  of  the  food  of  this  as 
of  most  other  flycatchers.  They  amount  to  over  38  percent,  and  are 
an  important  item  during  every  month  of  the  bird's  stay  on  its  sum- 
mer range.  The  highest  percentage  is  in  March,  61;  but  as  only 
3  stomachs  were  taken  in  that  month,  the  record  can  not  be  con- 
sidered as  final.  June  shows  52  percent,  and  is  probably  nearer  the 
true  maximum,  although  August  and  September  do  not  fall  much 
below.  Ants  were  found  in  14  stomachs,  and  parasitic  Hymenoptera 
in  but  2.  Hymenoptera  in  general  were  found  in  99  stomachs,  and 
6  contained  nothing  else.     No  honeybees  were  identified. 

Hemiptera  (bugs)  amount  to  nearly  9  percent  of  the  food.  They 
were  found  in  49  stomachs,  2  of  which  were  entirely  filled  with  them. 
The  greatest  number  were  taken  in  August,  when  they  constituted 
29  percent.     The  following  families  were  identified: 

Stink-bug  family  (Pentatomidae).  Leafhopper  family  (Jassidae). 

Chinch-bug  family  (Lygaeidae).  Tree-hopper  family  (Membracidae). 

Leaf-bug  family  (Capsidae). 

Diptera  amount  to  a  little  more  than  31  percent  of  the  whole  food. 
They  rank  next  to  Hymenoptera,  and,  like  those  insects,  are  taken 
very  regularly  during  every  month  of  the  bird's  stay  in  the  State. 
While  October  is  the  month  of  maximum  consumption,  47  percent, 
several  other  months  are  but  little  below.  Only  3  families  were 
identified:  The  crane  flies  (Tipulidae),the  soldier  flies  (Stratiomyiidae), 
and  the  house  flies  (Muscidge). 

Lepidoptera,  in  the  shape  of  moths  and  caterpillars,  amount  to 
about  7  percent  for  the  year,  and  were  found  in  every  month  except 
March.  They  appeared  in  36  stomachs,  of  which  only  7  contained 
the  adult  insects — moths — and  29  the  larvae  or  caterpillars.  This 
taste  is  in  contrast  with  that  of  the  black  phoebe  and  the  wood  pewee, 
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which  prefer  moths,  1  >u t  is  quite  in  accordance  with  the  general  rule 
among  insectivorous  birds.  Special  interest  attache!  to  this  item 
of  the  bird's  Pood  Prom  the  fact  thai  larva  of  the  codling  moth  were 
found  in  :;  stomaclis.  In  one  15  were  counted,  which  amounted  to 
s'»  percent  of  the  fond.  In  another  thej  were  too  badlj  broken  t<» 
be  counted,  Inn  formed  55  percent  of  the  contents.  In  the  third 
only  l  was  Pound,  amounting  i<»  •')  percent.  Evidently  these 
insects  were  hibernating  in  a  crevice  in  the  burk  of  a  tree  or  some 
similar  place,  and  were  there  discovered  by  the  flycatcher. 

A  few  unidentified  insects  and  some  BpideTfl  make  uj>  the  remainder 
{)i  the  animal  food  about  6  percent.  Spiders  were  Pound  in  l(.> 
eases  in  1  stomach  amounting  to  To  percent  and  these,  with 
the  caterpillars,  particularly  the  codling-moth  larvae,  show  that  a 
considerable  percentage  of  the  food  of  this  bird  is  not  caught  on  the 
wing. 

The  following  is  a  list  of  insects  identified  from  the  stomachs  of 
the  western  flycatcher; 

COLBOPTERA. 


Aleochara  bimaculata. 
Hippodamia  ambigua. 
Hippodamia  com, nit ru. 

u  lla  oalifornica. 

nus  sp, 
T,  U  phorus  divisut. 
Aphodius  sp. 
Llinoitins  infuscatus. 


Ga8troidea  cyanea. 
Diabrotica  soror. 
Monoxia  sordida. 
Epitrix  Bp. 
Eulabis  rufipes. 
Blapstiiuis  ruficeps. 
Deporuiis  glastintu. 
Balaninus  sp. 


Stratiomyia  maculosa. 
( arpocapsa  pmnonella. 


DIPTERA. 

LEPIDOI'Tl   i;  \. 


Vegetable  food. — Vegetable  matter  was  found  in  16  stomachs, 
though  some  of  it  could  not  properly  be  called  food.  One  stomach 
contained  seeds  of  Rubus  fruit  (blackberries  or  raspberries);  7, 
seeds  of  elderberries;  1,  the  skin  of  an  unidentified  fruit  and  a 
seed  of  tarweed  (Madia);  while  6  held  rubbish.  The  Rubus  fruit 
might  have  been  cultivated,  but  probably  was  not. 

Food  of  young. — Among  the  stomachs  whose  contents  have  been 
discussed  were  those  of  15  nestlings,  varying  in  age  from  48  hours  to 
2  weeks,  which  show  no  marked  differences  from  those  of  adults. 
Only  2  of  these  stomachs  contained  any  vegetable  matter:  in  1 
was  15  percent  of  rubbish;  in  the  other  3  percent.  Gravelstones 
were  found  in  several  cases,  and  have  been  observed  in  the  young 
of  other  insectivorous  birds,  even  when  not  found  in  adults  of  the 
same  species. 
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The  young  in  one  nest  were  feci  24  times  in  an  hour.  Owing  to 
the  nest's  location  the  number  of  nestlings  was  not  ascertained.  If 
there  were  four,  as  is  probable,  and  the  feeding  was  continued  fourteen 
hours,  each  was  fed  84  times  during  the  day. 

SUMMARY. 

From  the  foregoing  it  is  evident  that  neither  the  farmer  nor  the 
fruit  grower  has  any t lung  to  fear  from  the  western  flycatcher.  Prac- 
tically it  eats  no  vegetable  food,  and  its  animal  diet  contains  less 
than  the  normal  proportion  of  useful  elements.  It  should  be  rigidly 
protected  at  all  seasons. 

OTHER    FLYCATCHERS. 

Four  or  more  other  species  of  the  genus  Empidonax  occur  within 
the  limits  of  California.  They  are  not  so  domestic  as  the  one  just 
discussed,  but  their  food  habits  are  quite  similar.  One,  E.  trailli,  is 
locally  quite  abundant,  but  chooses  the  willows  along  water  courses 
for  its  home  rather  than  the  orchards.  The  others  are  less  widely 
distributed  and  therefore  of  less  economic  importance.  A  few  stom- 
achs of  each  species  have  been  examined,  but  they  indicate  no  remark- 
able differences,  in  food  habits  from  those  of  the  western  flycatcher. 

HORNED  LARK. 

(Otocoris  alpestris  chrysolzema,  rubida,  and  other  subspecies.) 

Not  only  in  California,  but  in  a  considerable  portion  of  temperate 
North  America,  some  form  of  the  horned  lark  occurs  wherever  plain 
or  valley  presents  the  condition  suited  to  its  peculiar  needs.  The 
former  generic  name,  Eremophila,  or  desert  lover,  was  peculiarly 
appropriate,  but  unfortunately  it  was  necessary  to  displace  it.  Bare, 
level  ground  with  scant  herbage  and  no  trees  or  shrubs  appears  to  be 
the  ideal  condition  for  the  horned  lark.  While  on  the  Pacific  coast 
they  are  not  called  upon  to  endure  excessive  cold,  yet  elsewhere  they 
endure  low  temperatures  not  only  with  indifference  but  with  apparent 
pleasure.  The  writer  has  met  them  on  an  open  prairie  when  the 
temperature  was  nearly  30  degrees  below  zero,  and  though  a  fierce  gale 
was  blowing  from  the  northwest  they  did  not  exhibit  the  least  sign  of 
discomfort,  but  rose  and  flew  against  the  wind,  then  circled  around 
and  alighted  on  the  highest  and  most  windswept  place  they  could 
find.  Probably  they  remain  through  the  night  in  these  bleak  spots, 
for  they  may  frequently  be  seen  there  after  sunset.  Most  animals 
seek  shelter  from  wind  and  cold,  even  though  it  be  nothing  but  the 
leeward  side  of  a  ridge  or  hummock,  but  the  horned  lark  refuses  to 
do  even  this,  and  by  preference  alights  on  the  top  of  the  knoll  where 
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tlit*  wind  cuts  the  worst.  It  sot-ins  strange  thai  in  ><>  small  a  body 
tin-  vital  heal  can  be  maintained  under  Buch  adverse  conditions,  but 
if  one  of  these  birds  be  examined,  its  body  will  be  found  completely 
covered  with  a  thick  layer  of  fat,  like  the  blubber  on  certain  marine 
animals.  This  indicates  that  horned  larks  have  plenty  t«>  eat,  and 
that  their  food  is  largelj  carbonaceous.  The  necessity  I'm-  such  heat- 
producing  food  does  not  exist  in  the  case  of  the  California  horned 
larks,  but  nevertheless  they  eat  the  same  Bubstancea  as  those  in  a 
colder  climate,  although  probably  in  reduced  quantities. 

The  food  i^  this  bird  consists  largely  oi  seeds  picked  up  from  the 
ground.     Very  naturally  a  bird  that  subsists  on  scattered  Beeds  would 

pick  up  kernels  of  grain  If  they  came  in  its  way.  and  >onie  persons 

have  declared  that  t  his  bird  does  serious  damage  to  newly  sown  grain. 
As  they  sometimes  associate  in  immense  Bocks,  they  may  do  harm 
when  lajrge  numbers  alight  on  a  field  before  the  grain  has  been  har- 
rowed in.  Drilling  the  grain,  which  is  the  modern  method,  will  ob- 
viate this  trouble.  Most  of  the  gram  eaten  by  these  larks  is  waste 
from  the  harvest  field. 

For  the  investigation  of  the  food  of  the  horned  larks  of  California, 
259  stomachs,  collected  in  every  month  except  .May.  were  available. 
While  very  irregularly  distributed  through  the  year,  they  probably 
give  a  fail-  idea  of  the  annual  food.  In  the  analysis  of  the  contents  of 
these  stomachs,  approximately  9  percent  of  animal  food  was  found  to 
91  percent  of  vegetable. 

Annual  food .  —The  horned  lark  is  essentially  a.  vegetarian,  hut  eats 
a  considerable  number  of  insects  during  the  reproductive  season  and 
[vvi\-  many  to  the  young.  Most  of  the  animal  food  was  taken  bet  ween 
March  and  June,  inclusive.  The  latter  has  the  highest  record,  neatly 
.SO  percent.  As  this  lark  is  an  early  breeder,  it  begins  eating  insects 
early  in  the  season.  After  June  there  is  a  rapid  decrease  in  animal 
food,  and  the  stomachs  taken  in  November  contained  none  whatever. 

For  convenience  this  part  of  the  diet  may  he  divided  into  the  two 
items,  beetles  and  other  insects.  Beetles  amount  to  about  5  percent. 
Like  the  animal  food  in  general,  they  were  found  in  greatest  quanti- 
ties in  the  stomachs  taken  from  March  to  June,  tin1  latter  month 
showing  a  Little  over  20  percent.  While  a.  few  predaceous  ground 
hectics  were  eaten,  tin4  great  bulk  of  these  insects  were  of  harmful 
species,  among  which  were  some  snout  beetles  or  weevils.  The  re- 
mainder of  the  animal  food.  4  percent,  consisted  of  hugs.  ants,  cater- 
pillars, and  a  few  miscellaneous  insects  and  spiders.  Of  these,  the 
greater  number  are  either  harmful  or  neutral. 

Vegetablt  food. — The  great  interest  in  the  food  of  the  horned  Lark 
centers  about  the  vegetable  part.  This  consists  of  grain  and  weed 
seed.     Corn  was  found  in  only  one  stomach.     Wheat  was  contained 
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in  21  stomachs,  taken  in  four  months:  January,  February,  June,  and 
July.  The  irregularity  in  eating  grain  would  seem  to  indicate  that  it 
is  not  a  favorite  food.  The  midsummer  records  may  be  explained  on 
the  ground  that  these  are  the  harvest  months  in  California.  But  it  is 
not  supposable  that  wheat  could  be  obtained  in  January  and  Febru- 
ary and  not  in  December  or  March.  The  greatest  amount  was  eaten 
in  February,  74  percent,  but  only  5  stomachs  were  taken  in  this 
month,  and  probably  a  greater  number  would  have  given  a  lower  per- 
centage. The  average  for  the  year  is  9  percent.  Of  all  the  grains, 
however,  oats  are  the  favorite  with  the  horned  larks,  as  they  are  with 
so  many  other  seed-eating  birds.  They  were  eaten  much  more  regu- 
larly than  wheat  and  in  greater  quantities.  They  were  found  in  142 
stomachs,  and  November  gives  the  highest  record,  77  percent,  while 
June  has  the  lowest,  a  little  over  8  percent.  The  average  for  the  year 
is  31  percent.  If  all  these  oats  were  taken  from  the  farmer's  crop  it 
might  be  a  serious  tax,  but  evidently  only  a  few  of  them  are  so  ob- 
tained. Those  eaten  in  March  may  have  been  from  newly  sown 
fields,  and  those  in  June  and  July  from  the  ripening  crop,  but  the  rest 
must  have  been  waste  grain  gleaned  from  the  fields,  Moreover,  Cal- 
ifornia is  covered  with  wild  and  volunteer  oats,  which,  ripening  at 
other  times  than  the  cultivated  ones,  furnish  an  inexhaustible  supply 
of  food  for  many  birds.  It  is  certain  that  most  of  the  oats  eaten  by 
the  California  horned  larks  are  either  waste  or  volunteer  grain,  and 
have  no  economic  value. 

The  particular  food  of  horned  larks  is  the  seeds  of  weeds  and  grasses. 
These  aggregate  51  percent  of  the  annual  diet,  being  eaten  in  every 
month,  and  constitute  a  respectable  percentage  of  the  food  in  each. 
The  month  of  least  consumption  is  January,  when  they  amount  to  over 
19  percent;  August  shows  the  maximum  quantity,  nearly  99  percent, 
but  as  only  4  stomachs  were  taken  in  this  month,  probably  ample 
material  would  reduce  this  high  percentage.  It  is  by  the  consump- 
tion of  weed  seed  that  the  horned  lark  makes  amends  for  doing  a  little 
damage  to  grain.  The  quantity  of  seeds  of  noxious  weeds  destroyed 
annually  by  this  species  throughout  the  country  is  very  great.  Fruit 
does  not  appear  in  the  stomachs  of  horned  larks.  The  bird  asks  noth- 
ing of  the  orchardist — not  even  the  shelter  of  his  trees. 

SUMMARY. 

In  the  final  analysis  of  the  food  habits  of  the  horned  lark  there  is 
but  one  tenable  ground  of  complaint,  namely,  that  it  does  some  dam- 
age to  newly  sown  grain.  This  can  be  largely  remedied  by  harrowing 
in  immediately  after  sowing,  and  can  be  wholly  prevented  by  drilling. 
The  bird's  insect  diet  is  practically  all  in  its  favor,  and  in  eating  weed 
seed  it  confers  a  decided  benefit  on  the  farmer.     It  should  be  ranked 
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opinion." 

JAY   FAMILY. 

The  ja\  s  lia\  c  acquired  a  questionable  reputation  owing  to  the  fact 
that  the}  pilfer  the  nests  of  other  birds  and  prej  upon  the  farmer's 
crops.  That  at  times  the)  are  guilt)  of  both  of  these  Bins  can  not  be 
denied.  On  the  first  of  these  counts  the  California  ja\  is  far  more 
culpable  than  its  eastern  relative  and  does  entirely  too  much  nest 
robbing  for  the  best  interests  of  the  State.  It  is  also  a  despoiler  of 
fruit  in  its  season,  and  in  this  respect  should  be  restrained.  On  the 
other  hand,  jays  arc  conspicuous  and  ornamental  elements  in  the  bird 
fauna,  and  inasmuch  as  they  consume  many  harmful  insects,  should 
not  be  \\  holly  condemned. 

Some  half  dozen  species  and  suhspccies  of  jays  occur  in  California. 

The  food  <)ji  the  two  most  important  species  is  discussed  in  the  fol- 
low ing  pages. 

BTELLEB    JA1  . 
i  ( 'yanocitta  stt  lit  ri  frontalis  and  carbonacea.  > 

The  Steller  jay  inhabits  the  mountains  and  forested  areas  of  Cali- 
fornia throughout  the  year.     It  sometimes  ventures  to  the  edges  of 

the  valleys  and  occasionally  visits  orchards  for  a  taste  of  fruit,  of 
which  it  is  very  fond,  but  in  general  it  keep-  to  the  hills  and  wilder 
parts  of  the  canyons.      It    is  fond  of  coniferous  trees  and   is  likely   to 

be  found  wherever  these  abound.  Where  ranches  have  been  estab- 
lished far  up  the  canyons  among  the  hills,  this  jay  visits  the  ranch 

buildings.  While  it  has  all  the  characteristics  of  the  jay  family,  it  is 
rather  more  shy  than  either  the  California  jay  or  the  eastern  blue  jay. 

To  determine  the  nature  of  the  food  of  this  species,  93  stomachs 
were  available.  They  were  distributed  over  the  whole  year  except 
February  and  April.  The  contents  consisted  of  animal  food  to  the 
extent  of  28  percent,  and  vegetable  matter  72  percent. 

Animal  food. — Beetles  amount  to  a  little  more  than  S  percent: 
Caiahida'  were  found  in  8  stomachs:  all  the  others  were  of  noxious 
species.  One  stomach  was  half  filled  with  a  species  of  weevil  or  snout 
beetle  (Thricolepis  'iii<>rit<if<n.  of  which  35  individuals  were  counted, 
and  there  were  probably  more.  Ilymenoptera  amount  to  about  11 
percent  and  are  the  largest  item  of  animal  food.  They  were  found  in 
30  stomachs  altogether,  and  2  were  entirely  filled  with  them.  Ants 
were  found  in  only  2  stomachs.  Three  honey  bees  were  identified,  one 
in  each  of  .*'>  stomachs.     One  was  a  worker,  another  a  drone,  and  the 

a  For  a  more  complete  account  of  the  food  habits  of  the  horned  lark.  .«•»■  Bulletin 
No.  23,  Biological  Survey,  U.  S.  Department  <>t'  Agriculture,  The  Horned  Larks  and 
their  Relation  to  Agriculture,  by  W.  L.  McAtee,  1905. 
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third  indeterminate.  None  of  the  smaller  parasitic  Hymenoptera 
were  identified.  The  greater  part  of  this  item  of  food  consisted  of 
wasps  and  wild  bees,  which  would  indicate  that  this  bird  is  an  ener- 
getic and  expert  insect  catcher. 

Hemiptera  (bugs)  are  evidently  not  in  favor  with  the  Steller  jay. 
They  were  found  in  but  few  stomachs  and  in  small  numbers  and 
amount  for  the  year  to  little  more  than  1  percent.  Pentatomidse,  or 
stinkbugs,  and  Scutelleridse,  or  shield  bugs,  were  the  only  families 
identified.  Diptera  form  only  four-tenths  of  1  percent.  They  were 
found  in  only  3  stomachs,  taken  at  the  same  place  and  at  the  same 
hour.     They  consisted  of  crane  flies  (Tipulida?)  filled  with  eggs. 

Orthoptera  (grasshoppers  and  crickets)  aggregate  about  3.5  percent. 
They  appeared  in  28  stomachs  and  were  the  sole  contents  in  one. 
Caterpillars  and  moths  amount  to  a  little  more  than  2  percent.  The 
former  were  found  in  17  stomachs  and  the  latter  in  2. 

The  following  insects  from  the  stomachs  of  the  Steller  jay  were 
identified : 

COLEOPTERA. 

Sinodendron  rugosum.  Clerus  sphegus. 

Dichelonycha  fulgida.  Thricolepis  inornata. 

HYMENOPTERA. 

Apis  mellifera. 

Of  miscellaneous  creatures,  spiders  were  identified  in  3  stomachs 
raphidians  in  one,  and  sow  bugs  (Oniscus)  in  one;  altogether  the; 
make  up  about  one-half  of  1  percent.  Remains  of  vertebrates  amount 
to  a  little  more  than  1  percent.  They  consist  of  hair  and  skin  of  a 
mammal  found  in  one  stomach,  two  bits  of  bone,  probably  of  a  frog, 
in  one,  and  eggshells  in  13.  This  last  item  is  the  worst  in  this  jay's 
record,  since  it  indicates  that  the  bird  is  guilty  of  eating  the  eggs  of 
smaller  birds;  but  even  this  is  not  as  bad  as  it  looks.  Only  6  of  these 
egg-eating  records  occurred  in  June,  the  nesting  month.  All  the  rest 
were  in  September  or  later  and  were  probably  old  shells  picked  up  in 
abandoned  nests  or  about  ranch  buildings  or  camp  grounds. 

Vegetable  food. — The  vegetable  food  may  be  divided  into  fruit,  grain, 
mast,  and  miscellaneous  matter.  Fruit  amounts  to  22  percent  and 
was  found  in  55  stomachs.  Prunes  were  identified  in  2  stomachs, 
cherries  in  2,  grapes  in  2,  Rubus  fruits  in  15,  strawberries  in  1,  elder- 
berries in  15,  bay  laurel  fruit  in  1,  unknown  wild  fruit  in  2,  and  fruit 
pulp,  not  fully  identified  but  thought  to  be  of  cultivated  varieties,  in 
16  stomachs.  Thus  38  stomachs  held  fruit  supposed  to  be  cultivated. 
This  number  includes  all  containing  Rubus  fruits,  which  probably  were 
not  all  cultivated — perhaps  none  of  them  were.  The  Steller  jay  un- 
doubtedly eats  considerable  fruit,  but  most  of  its  range  lies  in  unset- 
tled areas,  and  it  is  too  shy  to  visit  orchards,  except  those  close  to  the 
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timber.  For  the  present,  then,  or  until  it  becomes  more  domestic, 
the  damage  to  cultivated  Fruit  is  likel)  to  be  Bmall 

Grain  amounts  to  5  percent,  and  was  found  in  15  stomachs,  dis 
Iributed  as  follows:  Wheat  in  7.  oats  in  9,  and  barley  in  I.  Much  of 
tin1  wheat  was  damaged,  and,  in  fact,  owing  to  the  times  of  year,  it 
could  ii"i  have  been  otherwise.  The  greatest  amount  of  grain  was 
taken  in  June,  _  1  percent,  and  was  probably  picked  up  in  1 1 1<-  harvest 
field.  Manx  of  the  oats,  perhaps  all,  were  of  the  wild  variety.  The 
chief  food  of  this  jay,  however,  is  acorns,  though  occasionally  it  eats 
other  nuts  or  large  seeds.  Mast  amounts  to  12.5  percent  of  the  yearly 
diet,  and  \\a-  found  in  38  stomachs.  In  some  of  them  it  reached  99 
percent  of  the  contents.  In  October  and  November  it  amounted  to 
7»»  percent,  in  December  to  90,  and  in  January  to  99  percent.  Even 
in  June,  when  other  food  was  abundant,  it  was  eaten  to  the  extent 
i)(  nearly  in  percent,  though  none  was  found  in  the  stomachs  taken 
in  May  or  July.  Very  likely  a  considerable  part  of  this  was  stolen 
from  the  stores  of  the  California  woodpecker,  for  it  is  hardly  probable 
that  the  jays  find  acorns  under  the  tree-  so  Late  as  June  and  so  early 
a-  August.     It   is  true  the  jays  themselves  store  up  nuts  to  some 

extent,  but  hardly  on  the  scale  indicated  by  the  content-  of  their 
stomach-  when  the  acorn  harvest  is  long  past.  Seeds,  galls,  and 
miscellaneous  matter  make  up  the  remainder  of  the  vegetable  food, 
about  2.5  percent.  In  two  stomachs  taken  near  the  ocean  were  tan- 
jgles  of  confervas  and  other  seaweeds. 

-I    MMARY. 

From  the  foregoing  analysis  it  will  he  seen  that  the  food  of  the 
Steller  jay  i>  of  minor  importance  from  an  economic  point  of  view. 
In  destroying  hectic-  and  Qymenoptera  it  performs  some  service, 
hnt  it  destroys  only  a  few.  Of  the  order  of  Heiniptera,  which  con- 
tains most  of  the  worst  pests  of  the  orchardi-t  and  farmer,  it  eats 
-carcely  any.  The  Orthoptera.  which  are  almost  all  harmful  insects, 
are  eaten  only  sparingly,  and  the  same  applies  to  the  re-t  of  the 
insect  food.  The  destruction  of  birds'  esx<rs  i-  the  worst  count  against 
the  jay.  But  none  were  found,  except  in  dune,  until  September,  when 
it  was  too  late  in  the  season  for  fresh  eggs  to  be  obtainable.  In  dune 
17  birds  were  taken,  and  6  of  them,  or  35  percent  of  the  whole,  appar- 
ently had  robbed  birds'  nests.  Now.  it  i-  evident  that  if  35  percent 
o(  all  the  Steller  jays  in  California  each  rob  one  bird's  nest  every  day 
during  the  month  of  dune  the  aggregate  loss  is  very  great. 

So  far  as  it<  vegetable  food  i-  concerned,  this  bird  does  little  dam- 
age. It  i-  too  shy  to  visit  the  more  cultivated  districts,  and  probably 
will  never  take  enough  fruit  or  grain  to  become  of  economic  impor- 
tance. The  other  vegetable  food  it  consumes  is  entirely  neutral  from 
the  economic  standpoint. 
38301— Bull.  34—10 1 
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CALIFORNIA    JAY. 

(Aphelocoma  californica.) 

The  California  jay  (PI.  Ill)  occupies  the  warm  chaparral-covered 
lower  slopes  of  the  Sierra  Nevada  and  Coast  ranges  and  adjacent  val- 
leys. He  has  the  same  general  traits  of  character  as  the  eastern  jay, 
is  the  same  noisy,  rollicking  fellow  as  that  bird,  and  in  California 
occupies  a  corresponding  position  in  bird  society.  While  for  the  most 
part  a  frequenter  of  woods  and  chaparral,  he  is  by  no  means  shy  of 
visiting  orchards  and  gardens,  and  will  come  even  to  the  farm 
buildings  if  anything  there  interests  him.  A  nest  of  the  chipping 
sparrow  (Spizella  passerina  arizonse),  which  was  being  watched  for 
notes  on  feeding,  was  robbed  of  its  four  nestlings  early  one  morning 
by  a  jay,  although  not  more  than  30  feet  from  the  front  door  of  a 
house  on  the  edge  of  the  village.  He  is  a  persistent  spy  upon  domes- 
tic fowls  and  well  knows  the  meaning  of  the  cackle  of  a  hen.  A 
woman  whose  home  was  at  the  mouth  of  a  small  ravine  told  the 
writer  that  one  of  her  hens  had  a  nest  under  a  bush  a  short  distance 
up  the  ravine  from  the  cottage.  A  jay  had  found  this  out,  and  every 
day  when  the  hen  went  on  her  nest  the  jay  would  perch  on  a  near-by 
tree.  As  soon  as  the  cackle  of  the  hen  was  heard,  both  woman  and 
bird  rushed  to  get  the  egg,  but  many  times  the  jay  reached  the  nest 
first  and  secured  the  prize.  A  man  living  in  the  thickly  settled  out- 
skirts of  a  town  said  that  jays  came  every  morning  and  perched  on 
some  large  trees  that  overhung  his  barnyards,  where  the  hens  had 
their  nests,  and  that  it  was  necessary  for  some  member  of  the  family 
to  be  on  the  lookout  and  start  at  the  first  sound  of  the  hen's  voice  or 
a  jay  would  get  the  egg. 

A  still  worse  trait  of  the  jay  was  described  by  a  young  man  en- 
gaged in  raising  poultiy  on  a  ranch  far  up  a  canyon  near  wooded* 
hills.  When  his  white  leghorn  chicks  were  small,  the  jays  would 
attack  and  kill  them  by  a  few  blows  of  the  beak,  and  then  peck 
open  the  skull  and  eat  the  brains.     In  spite  of  all  ende-  to 

protect  the  chicks  and  to  shoot  the  jays,  his  losses  were  serious. 

As  a  fruit-eater  the  jay  has  few  equals.  He  has  a  pronor 
taste  for  cherries  and  prunes,  and  where  orchards  of  these  fruits  are 
near  natural  coverts,  he  will  work  unceasingly  to  carry  off  the  fruit. 
The  writer  remained  in  a  cherry  orchard  in  such  a  situation  r  >m  9 
a.  m.  to  4  p.  m.  on  several  occasions  during  the  cherry  season,  and 
there  was  not  an  hour  of  that  time  that  jays  were  not  going  away 
with  fruit  and  coming  for  more,  in  spite  of  the  fact  that  every  one 
was  shot  that  was  unwary  enough  to  give  the  collector  a  chance. 
A  small  prune  orchard  on  some  bottomland,  just  where  a  small 
ravine  debouched  from  the  wooded  hills,  was  also  watched.  The 
fruit  was  just  ripening,  and  a  continuous  line  of  jays  was  seen  pass- 
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jug  from  the  bills  down  through  the  ravine  to  the  orchard,  \shil<-  a 
return  lin<\  each  jaj  bearing  a  prune,  was  flying  up  the  ravine  t<»  the 
iroods,  where,  probably,  the  Fruit  was  secreted  and  left  t<»  n>t.  The 
j:i\  habitually  stores  nuts  and  grain  ^>\~  future  use,  and  no  doubt, 
urged  bv  ti  misdirected  instinct,  lays  up  fruit  for  the  same  pun 
but  with  a  different  result.  Several  bours  later  the  jays  were  Btill 
at  work.  On  another  occasion  7  jays  were  Bhot  successively  from 
I  prune  tree  loaded  with  fruit,  and  others  continued  to  come,  unter- 
rified  by  the  report  of  the  gun  or  the  dead  bodies  of  their  comrades 
that  lay  on  the  ground  beneath  the  live. 

The  jay  is  also  a  notorious  pilferer  of  nuts,  notably  almonds  and 
English  walnuts.  He  is  a  skillful  nutcracker,  and  extracts  the  ker- 
nel deftly  by  holding  the  nut  between  bis  feet  on  a  branch,  while  he 
hammers  it  with  his  beak  until  he  cracks  the  shell.  Only  the  hard- 
est nuts  defy  his  powers.  A  gentleman  who  owned  a  large  ranch 
situated  in  a  canyon  and  on  the  surrounding  hills  planted  a  dozen 
or  more  almond  trees  to  raise  nuts  for  home  use.  When  the  trees 
pame  to  bearing,  the  jays  each  year  carried  all  the  nuts  away  before  they 
were  ripe.  "Although,"  said  the  owner,  "the  trees  bear  a  fair  crop, 
I  never  get  a  nut:  the  jays  take  them  all."  Another  gentleman 
had  a  number  of  very  large  English  walnut  trees  on  bis  ranch,  which 
Was  at  the  upper  end  of  a  wooded  canyon.  While  these  nuts  Were 
yet  unripe,  the  jays  destroyed  a  great  many.  Fortunately,  when 
mature,  they  seem  to  he  too  hard  for  the  jays  to  pock  through,  so 
the  hulk  of  the  crop  was  saved. 

But  the  jays  do  not  frequent  orchards  entirely  for  fruit.  During 
May  and  dune  the  writer  many  times  visited  an  apple  orchard,  the 
leaves  of  which  were  badly  infested  with  a  small  green  caterpillar, 
locally  known  as  the  canker  worm.  When  a  branch  is  jarred, 
these  insects  let  themselves  down  to  the  ground  on  a  thread  spun 
for  the  purpose.  Many  jays  were  seen  to  fly  into  the  orchard,  alight 
in  a  tree,  and  then  almost  immediately  drop  to  the  ground.  Obser- 
vation showed  that  the  caterpillars, disturbed  by  the  shock  of  the 
bird's  alighting  on  a  branch,  dropped,  and  that  the  birds  immedi- 
ately followed  and  gathered  them  in.  These  caterpillars  were  found 
in  the  stomachs  of  several  jays,  in  one  case  to  the  extent  of  '.»<)  percent 
of  the  content-. 

For  the  laboratory  investigation  of  the  food  of  the  California  jay. 
B26  stomachs  were  used.  They  were  distributed  through  every 
month,  but  the  greater  number  were  taken  from  May  to  September, 
inclusive.  As  many  of  them  as  possible  were  collected  about  orchards, 
gardens,  ranch  buildings,  and  stockyards.  In  the  fust  analysis  the 
food  divides  into  27  percent  of  animal  matter  and  73  percent  of 
table.  The  greatest  percentage  of  animal  food  occurs  in  April. 
when   it   reaches  70  percent.     After  that    it  decreases  gradually  to 
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January,  when  it  falls  to  its  minimum  of  a  little  less  than  5  percent. 
Vegetable  food,  on  the  contrary,  is  most  sparingly  eaten  in  April  and 
most  abundantly  in  January. 

Animal  food. — As  the  jay  is  largely  a  ground  feeder,  careful  ac- 
count was  kept  of  the  predaceous  ground  beetles  (Carabidae).  In 
May  they  amount  to  10  percent  of  the  food  and  to  nearly  as  much 
in  February;  but  in  the  other  months  they  are  insignificant.  The 
total  for  the  year  is  2.5  percent.  Other  beetles,  all  either  harmful 
or  neutral,  amount  to  a  little  more  than  8  percent.  They  are  eaten 
rather  irregularly  through  the  year.  April  shows  the  greatest  con^ 
sumption,  nearly  31  percent,  and  January  the  least,  only  a  trace. 

Hymenoptera,  in  the  shape  of  wasps,  bees,  and  ants,  amount  to  a 
little  less  than  5  percent.  They  were  contained  in  189  stomachs 
and  were  distributed  as  follows:  Honey  bees  in  9,  ants  in  27,  other 
Hymenoptera  in  159.  These  figures  illustrate  the  fact  that  a  bird 
will  eat  a  certain  article  of  food  very  often,  but  in  small  quantities. 
While  Hymenoptera  amount  to  less  than  5  percent  of  the  food,  they 
were  found  in  nearly  58  percent  of  the  stomachs.  The  honey  bees, 
20  in  number,  were  found  in  9  stomachs,  and,  what  is  very  singular, 
all  were  workers.  Birds  that  eat  honey  bees  usually  select  the 
drones,  but  the  jay  appears  to  have  chosen  the  workers.  Fortu- 
nately he  does  not  appear  to  eat  many. 

Hemiptera  were  eaten  to  the  extent  of  less  than  one-half  of  1  per- 
cent. One  stomach  contained  2  black  olive  scales  (Saissetia  olese). 
Diptera  seem  even  less  acceptable  than  bugs  as  an  article  of  food. 
In  July,  the  month  of  greatest  consumption,  there  were  less  than  1 
percent. 

Lepidoptera  (moths  and  caterpillars)  amount  to  2.5  percent.  They 
were  eaten  in  every  month,  mainly  in  the  caterpillar  stage.  May  was 
the  month  when  the  greatest  number  was  eaten,  nearly  10  percent. 
The  most  interesting  point,  however,  in  connection  with  this  item  of 
food  is  that  12  pupae  of  the  codling  moth  were  found  distributed 
through  8  stomachs.  This  is  a  most  unexpected  service  from  a  bird 
of  the  jay's  habits,  and  it  may  be  said  that  a  little  work  of  this  kind 
will  cover  a  multitude  of  sins  in  other  directions. 

Orthoptera  (grasshoppers  and  crickets)  are  eaten  to  the  extent 
of  4.5  percent.  Most  of  them  were  taken  in  July,  August,  and  Sep- 
tember. As  usual,  August  stands  first,  with  a  consumption  of  nearly 
17  percent,  and  one  stomach  contained  the  remains  of  41  individuals. 
Melanoplus  devastator  was  the  only  species  identified.  As  the  jay  is, 
to  a  great  extent,  an  inhabitant  of  the  woods,  it  was  natural  that  its 
stomach  should  contain  quite  a  number  of  the  brown  wood  cricket. 
A  mole  cricket  also  was  found  in  one  stomach.  Orthoptera  were 
found  in  151  stomachs  and  formed  the  total  food  in  one.     When  they 


.i  \\    I  IMILY. 

an*  eaten  bo  often,  it  i^>  surprising  that  they  <!«>  Dot  r • » 1 1 1 1  m  largei 
percentage  of  t  lie  food. 

\  !"«•  w  miscellaneous  creatures,  sucfa  as  raphidians,  spiders,  snail  , 
etc.,  form  less  than  one-half  <>f  l  percent  of  the  food. 

The  following  is  :i  list  of  insects  identified  in  the  stomachs  of  the 
California  ja\  : 

0O1  I  nil  |   i;  \ 

■  conflata.  Diabrotica  sp 

Silpha  ran  IorUit  robtuta. 

TAmonius fuh  ij  Blaptdnui  mji/ns. 

'hops  iritticti.  Sciopitliis  obscuriis. 

Ollthopluuj  luilaniitiis  gp. 

HI  Mill  l  i;  \ 

Sinea  diadema.  Satuetia  olex. 

BTM  BNOFTBRA. 


nellxfera. 
I  hrpocapaa  pomonella. 
M>  lanoplus  d*  vasUttor. 


I  EPIDOPT]  R  \. 


ORTIIOITKUA. 


Besides  the  insects  and  other  invertebrates  already  discussed,  the 

jay  cats  some  vertebrates.  The  remains  consisted  of  bones  or  feathers 
of  birds  in  S  stomachs,  eggshells  in  38,  bones  of  small  mammals 
(mice  and  shrews)  in  11,  and  bones  of  reptiles  and  batrachians  in  13 
stomachs.  In  destroying  small  mammals  the  jay  is  conferring  an 
unmixed  good,  as  practically  all  of  them  are  injurious.  His  appetite 
for  reptiles  and  batrachians,  however,  is  unfortunate.  These  crea- 
tures, being  mostly  insectivorous,  are  very  useful.  Probably,  how- 
ever, their  ranks  are  not  seriously  thinned  by  the  jay.  Of  those  eaten, 
I  were  lizards,  one  a  snake,  one  a  frog,  and  2  others  were  batrachians, 
but  could  not  be  further  identified.  The  great  interest  in  the  jay 's 
vertebrate  food,  however,  centers  about  the  remains  of  birds  and 
eggs.  Of  the  46  stomachs  containing  these  remains,  17  were  taken 
between  the  middle  of  May  and  the  middle  of  July,  and,  as  this  period 
practically  covers  the  nesting  season  in  California,  all  may  be  con- 
sidered as  from  the  nests  of  wild  birds  robbed  by  the  jay.  The  others 
represent  either  the  eggs  of  domestic  fowls  or  old  eggshells.  In  the 
above  period  95  stomachs  were  collected,  of  which  17,  or  18  percent, 
contained  eggs  or  remains  of  young  birds.  If  we  may  infer,  as  seems 
reasonable,  that  IS  percent  of  the  California  jays  rob  birds'  nests 
every  day  during  the  nesting  season,  then  wre  must  admit  that  the 
jays  are  a  tremendous  factor  in  preventing  the  increase  of  our  com- 
mon birds.  Mr.  Joseph  Grinell,  of  Pasadena,  after  careful  observa- 
tion, estimates  the  number  of  this  species  in  California  at  about 
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126,000.  This  is  probably  a  low  estimate.  If  18  percent  of  this 
number,  or  22,680  jays,  each  robs  a  nest  of  eggs  or  young  daily  for  a 
period  of  sixty  days  from  the  middle  of  May  to  the  middle  of  July,  the 
total  number  of  nests  destroyed  in  California  by  this  one  species  every 
year  is  1 ,360,800.  These  figures  are  somewhat  startling,  representing 
as  they  do  an  enormous  number  of  useful  birds,  and  it  is  to  be  hoped 
they  exaggerate  the  damage.  For  the  present,  however,  they  must 
stand  for  what  they  are  worth.  More  data  are  necessary  in  order  to 
determine  fully  the  accuracy  of  the  figures.  Little  weight  attaches 
to  the  destruction  of  the  eggs  of  domestic  fowls  by  this  jay,  since  in 
most  cases  it  is  easily  preventable. 

Vegetable  food. — Aside  from  a  few  miscellaneous  items,  that  alto- 
gether amount  to  less  than  1  percent,  the  jay's  vegetable  food  may  be 
classed  under  three  heads:  Grain,  fruit,  and  mast.  Owing  to  the 
economic  importance  of  this  food  the  full  tabulation  is  given  below: 


Month. 

Grain. 

v-t        Mast 
Fruit-    ,  acorns ,. 

Month.           drain. 

- 

F     it    j     Mast 
tnm-  !(acorns). 

January 

February 

March. .' 

April 

9.40 
6.43 
45.  .50 
5.00 
2.43 
10.27 
18.42 

9.00 

"6i.'4l' 
51.29 
44.94 

74.90 
69.14 
27.00 
24.75 

.68 
2.22 

.19 

August 18.  73 

September....1    24.26 
October .29 

48.53 
19.89 

"ii.'i4" 

17.50 

0.21 
31.65 
88.57 
66.  29 
73.00 

June 

Julv 

Average.      11.73 

22.  05 

38.22 

It  will  be  seen  that  March  holds  the  highest  record  for  grain.  This 
was  probably  picked  up  from  fields  newly  sown.  After  that,  not 
much  is  eaten  until  June,  when  the  harvest  begins.  From  that  time 
on,  grain  is  an  important  article  of  diet,  and  is  obtained  by  gleaning  in 
the  harvested  fields.  It  makes  a  sudden  drop  at  the  end  of  Septem- 
ber, for  at  that  time  the  acorn  crop  comes  in.  Grain  was  found  in 
95  stomachs,  of  which  56  contained  oats;  34,  corn;  2,  wheat;  2, 
barley;  and  1,  grain  not  further  identified.  Many  of  the  oats  were 
of  the  wild  variety. 

Fruit  was  found  in  270  stomachs.  Of  these,  cherries  were  identi- 
fied in  37,  prunes  in  25,  apples  in  5,  grapes  in  2,  pears  in  2,  peaches 
in  1,  gooseberries  in  2,  figs  in  1,  blackberries  or  raspberries  in  71, 
elderberries  in  42,  manzanita  in  4,  cascara  in  1,  mistletoe  in  1,  and 
fruit  pulp  not  further  identified  in  76.  It  will  be  noted  that  most 
of  the  fruit  was  eaten  in  the  five  months  from  May  to  September, 
inclusive.  All  found  in  November,  December,  and  January  was 
fruit  pulp  without  seeds,  evidently  old  fruit  left  on  the  trees.  All 
the  small  fruits,  as  raspberries  and  elderberries,  were  taken  during 
the  summer  months.  The  raspberries  may  have  been  either  wild 
or  cultivated,  and  were  probably  both;  but  in  any  case  it  is  safe  to 
say  that  half  of  the  fruit  eaten  was  of  wild  varieties  and  of  no  eco- 
nomic value. 


.1  \\    FAMILY. 

Mast  forma  the  largest  item  of  the  ja\  'a  rood.  This  fact  baa  some 
economic  interest,  since  mast  posaeaaeH  considerable  value  as  t«"»«l 
for  atock,  especially  hogs.  A  glance  at  the  table  will  shovi  the  1 1 1 ■_"  1 1 
percentages  for  the  eight  months  from  September  i<>  April  inclusive, 
and  then  the  sudden  drop  i«»  the  low  rank  ii  holds  for  t!i<'  rest  of  the 
rear.  While  the  average  consumption  for  the  year  is  38  percent, 
(or  these  eight  months  alone  it  rises  to  nearly  57  percent,  or  more 
than  half  of  the  whole  food.  Doctor  Merriam  says  that  by  the 
[ndians  this  jay  is  called  the  oak  planter.  There  is  no  <l<»ul>t  that 
all  jays  unconscious^  aid  ii>  planting  forest  trees.  Like  the  Cali- 
fornia woodpecker  they  habitually  store  up  nuts  and  other  large 
seeds,  though  unlike  that  bird  they  do  not  prepare  storage  places, 
l»ut  place  them  in  forks  of  tree-,  cracks  in  old  -tump-  or  logs,  behind 
loose  piece-  of  hark,  or  bury  them  in  the  ground.  Nuts  are  often 
dropped  when  being  carried  to  a  place  of  concealment,  and  sprout 
and  l:i'<>\\   to  renew   the  fore-; 

-1    MMAKY. 

The  insect  food,  though  small  in  amount,  may  be  set  down  to  the 
jay's  credit.  By  the  destruction  of  birds'  eggs  and  young,  it  <\<n^ 
Berious  mischief.  Two  items  of  its  vegetable  food,  grain  and  fruit, 
are  against  the  jay.  In  the  case  of  grain,  however,  it  is  doubtfuj  if 
much  damage  is  done,  since  it  is  taken  mostly  after  the  harvest.  If 
the  grain  taken  in  early  spring  is  stolen  from  newly  -own  lield-.it 
represents  a  real  loss;  hut  the  jay  i-  not  known  to  pull  up  grain 
after  it  ha-  sprouted,  so  that  all  it  gets  at  this  time  must  have  been 
left  uncovered,  and  is  therefore  of  minor  importance.  Alter  harvest 
it  i-  common  to  see  small  companies  of  jay-  in  fields,  where  they 
probably  glean  scattered  kernels  as  well  a-  some  insects.  In  the 
matter  of  fruit  stealing  there  are  no  extenuating  circumstances. 
Wherever  orchard-  are  near  it-  haunts,  the  jay  is  ;i  persistent  and 
insatiable  fruit  thief.  If  he  took  only  what  is  necessary  to  satisfy 
tiie  appetites  of  himself  and  family,  he  might  he  endured  for  the  sake 
of  his  better  trait-.  But  long  after  his  hunger  i>  appeased,  he  con- 
tinues to  carry  oil'  fruit  to  store  away,  and  thus  his  pilferings  are 
limited  only  by  his  numbers  and  by  the  size  of  the  fruit  crop.  More- 
over, much  of  the  fruit  which  he  pecks  i>  left  on  the  tree  to  rot.  and 
more  falls  to  the  ground  unlit  for  use,  except  by  pigs.  It  is  fortu- 
nate that  only  orchards  situated  near  the  jay's  usual  haunts  suffer 
severely.  Those  farther  away  are  vi-ited  occasionally,  but  are  not 
seriously  damaged.  Unlike  many  other  birds  which  prey  upon  the 
earlier  fruits,  the  jay  continues  his  depredations  as  long  as  fruit  is 
to  be  had.  In  an  orchard  closely  watched  by  the  writer  it  was 
found  that  when  the  earlier  cherries  were  ripening,  blackbirds, 
thrushes,  orioles,  grosbeaks,  cedar  birds,  and  linnet-,  a-  well  a-  jays, 
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were  present  in  numbers,  but  two  weeks  later,  when  the  earlier 
varieties  were  gone  and  the  later  ones  were  ripe,  hardly  any  smaller 
birds  were  present,  while  the  jays  were  as  bus}'  as  ever;  and  still 
later,  at  the  end  of  the  season,  when  the  prune  crop  came  on,  jays 
were  still  taking  a  heavy  toll. 

It  will  thus  be  seen  that  the  jay  has  mam'  more  bad  qualities 
than  good.  In  fact,  from  the  economic  point  of  view  he  has  few 
redeeming  virtues.  Something  may  be  said  in  his  favor  from  the 
esthetic  side,  as  he  is  a  handsome  bird,  and  people  interested  in 
country  life  would  no  doubt  miss  his  familiar  presence.  But  as  the 
case  stands  there  are  far  too  many  California  jays.  If  they  could 
be  reduced  to  a  fourth  or  a  half  of  their  present  numbers,  the  remain- 
der would  probably  do  no  serious  harm.  This  is  exactly  what  is 
likely  to  take  place  gradually  as  the  State  becomes  more  thickly 
settled  and  forest  and  chaparral  lands  decrease. 

BLACKBIRD,  ORIOLE,  AND  MEADOWLARK  FAMILY. 

{Icteridx.) 

The  family  which  includes  the  orioles,  blackbirds,  and  meadow- 
larks  embraces  species  widely  different  in  form,  plumage,  nesting 
habits,  and  food.  The  orioles  nest  in  trees  and  obtain  the  greater 
part  of  their  food  thereon.  The  blackbirds  nest  upon  low  trees, 
bushes,  or  reeds,  and  take  their  food  from  trees  to  some  extent,  but 
mostly  from  the  ground.  The  meadowlarks,  the  most  terrestrial 
of  all,  nest  upon  the  ground  and  obtain  nearly  all  of  their  food  there. 
Orioles  eat  the  greatest  percentage  of  insects,  the  meadowlarks  eat 
a  little  less,  while  the  blackbirds  eat  the  least.  Blackbirds  rank 
next  to  sparrows  as  eaters  of  weed  seeds,  especially  in  winter. 

Besides  the  Brewer  blackbird  there  are  in  California  5  species 
and  subspecies  of  redwinged  blackbirds,  which  are  so  much  alike 
that  most  of  them  can  be  distinguished  only  by  ornithologists. 
All  have  practically  the  same  nesting  habits,  and  their  food  is  not 
essentially  different. 

BICOLORED    REDWING. 

(Agelaius  gubernator  californiciis.) 

The  bicolored  redwing  is  distributed  locally  over  a  large  part  of 
California,  but  owing  to  its  peculiar  habit  of  building  its  nest 
directly  over  water,  the  areas  it  occupies  are  restricted.  Flooded 
marshes  and  ponds  overgrown  with  bulrushes  or  tides  are  much 
to  its  taste,  affording  abundant  nesting  sites.  Such  places  are 
common  in  California  and  many  are  of  large  extent — as  those  on 
Suisun  Bay  and  in  the  Sacramento  and  San  Joaquin  valleys.     Among 
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these  tli»'  bicolored   redwing  and   hi^  red  winged   relatives  find  con 
genial  quarters. 

For  the  laboratory    Investigation  <>f  the  food  of  thii  198 

Btomachs    were    available.     The)    were    collected    in    everj    month 

of    the    \ear.    and    prohahh     give    ;t    fail"    idea    of    the    bird's    f  <  »<  ><  I .       It 

was  found  to  consist  of  l  l  percent  of  animal  matter  to  86  of  \ 
table.     The  animal  food  is  practically   -ill  insects,  and  the  vegetable 
either  grain  or  weed  seed. 

Animal  food.  Most  of  the  animal  food  was  taken  in  May.  June, 
and  July.  Ma\  Btomachs  Bhowed  the  maximum  of  nearly  91  per- 
cent. There  is  a  sudden  rise  in  the  amount  from  April  to  May  and 
i  sudden  fall  from  July  to  August.  The  insects  composing  this 
part  of  the  food  were  distributed  among  several  of  the  most  com- 
mon orders,  but  none  of  them  appear  to  be  specially  sought  after. 
Beetles  aggregate  about  5  percent.  A  few  were  predaceous  ground 
beetles,  but  the  most  were  either  leaf  beetles  (Chrysomelidoe)  or 
weevils.  Bymenoptera,  in  the  shape  of  wasps  and  ants,  were  taken 
ver\  sparinglyin  the  four  months  from  May  to  August  inclusive,  and 
amount  to  about  one-fourth  of  1  percent  for  the  year.  Bugs  were 
eaten  during  the  six  warmer  months,  and  for  the  year  aggregate 
just  1  percent.  Grasshoppers  constitute  over  15  percent  of  the 
food  in  July.  They  are  a  fraction  of  1  percent  for  the  other  months 
and  average  1 . 5  percent  for  the  year. 

Caterpillars  aggregate  5.5  percent,  the  highest  of  any  item  of 
animal  food.  In  May  they  amount  to  over  45  percent  of  the  food 
of  that  month,  which  is  more  than  for  all  the  other  months  together. 
Probably  they  are  \'v<\  largely  to  the  nestlings,  as  a  few  taken  in 
May  had  eaten  a  large  percentage  of  these  insects.  It  is  worthy  of 
special  notice  that  the  caterpillar  known  in  the  cotton-raising  States 
as  the  cotton  hollworm,  and  elsewhere  as  the  corn-ear  worm,  Hdio'Jds 
obsdeklf  was  found  in  7  stomachs.  This  is  certainly  to  the  credit  of 
the  bird,  and  it  may  he  that  its  visits  to  cornfields  are  for  this  insect 
primarily,  and  that  corn  is  taken  only  incidentally.  A  few  miscel- 
laneous insects  amount  to  Less  than  1  percent  and  complete4  the 
animal  portion  of  the  diet. 

The  following  are  the  insects  identified  in  stomachs  of  the  bicolored 
redwing: 

COLKOITERA. 

Elaphrus  nucariut.  Sytttna  oehraeea. 

Gastroi'lt  a  c>/tim<i  ci  sin.  Noto.ru  s  nldiim/ 1  . 

Chxtocntiiin  minuta.  Apocrypha  dy  sch  trio  I' I' s. 

LEPIDOPTERA. 

Jhliothis  obsohtn. 
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Vegetable  food. — Two  prominent  constituents  make  up  the  vege- 
table food  of  the  redwing — grain  and  weed  seed.  Grain  amounts 
to  70  and  weed  seed  to  15  percent.  The  grain  consists  of  corn, 
wheat,  oats,  and  barley.  Oats  are  the  favorite.  They  amount  to 
over  47  percent  of  the  yearly  food,  and  were  eaten  in  every  month 
except  February,  when  they  were  replaced  by  barley.  The  month 
of  maximum  consumption  was  December,  when  nearly  72  percent 
was  eaten,  but  several  other  months  were  nearly  as  high.  Wheat 
stands  next  to  oats  in  the  quantity  eaten,  nearly  13  percent.  It  is 
taken  quite  regularly  in  every  month  except  March  and  May.  Bar- 
ley was  found  only  in  stomachs  taken  in  February,  October,  and 
November,  and  nearly  all  of  it  was  taken  in  February.  The  aver- 
age for  the  year  is  5.5  percent.  Corn  is  eaten  still  less  than  barley, 
and  nearly  all  was  consumed  in  September,  when  it  reached  nearly 
46  percent  of  the  month's  food.  A  little  was  eaten  in  May,  August, 
and  October,  but  the  aggregate  for  the  year  is  only  slightly  more  than 
4  percent. 

Weed  seed  amounts  to  15  percent  of  the  food  of  the  bicolored  red- 
wing. It  is  eaten  in  every  month  except  May,  when  it  gives  way 
to  animal  food.     The  following  species  were  identified: 

Sunflower  (Helianthus  sp.).  Chickweed  (Stellaria  media). 

Tarweed  (Madia  sativa).  Catchfly  (Silene  sp.). 

Bur  clover  (Medicago  denticulatum) .  Smart  weed  (Polygonum). 

Alfilaria  (Erodium  cicutarium).  Sorrel  (Rumex  sp.). 

Red  maids  (Calandrinia  menziesi).  Canary  seed  (Phalaris  caroliniana) . 

Pigweed  (Amaranthus  retroflexus).  Sedge  (Carex  sp.). 

These  seeds  were  eaten  very  regularly  throughout  the  year.  The 
greatest  consumption  is  in  March,  35  percent,  but  as  the  record  for 
several  other  months  does  not  fall  much  below,  probably  this  has 
no  special  significance.  All  of  the  above  weeds  are  more  or  less  of  a 
nuisance,  though  at  times  some  of  them  may  be  used  as  forage  plants. 
Fruit  is  not  eaten  by  the  bicolored  redwing. 

Food  of  young. — Among  the  stomachs  of  the  bicolored  redwing 
were  11  of  nestlings  varying  in  age  from  4  days  to  2  weeks. 
The  food  was  made  up  of  99  percent  of  animal  matter  and  1  percent 
of  vegetable,  though  most  of  the  latter  was  mere  rubbish,  no  doubt 
accidental.  Caterpillars  were  the  largest  item,  and  amounted  to  an 
average  of  45  percent.  Beetles,  many  of  them  in  the  larval  state, 
stood  next,  with  32  percent.  Hemiptera,  especially  stinkbugs  and 
leaf  hoppers,  amounted  to  19  percent.  A  few  miscellaneous  insects  and 
spiders  made  up  the  other  3  percent.  It  will  be  noted  that  the  food 
of  the  young  is  practically  all  animal  and  that  a  preponderance  of 
caterpillars  and  beetle  larvae  makes  it  softer  than  that  of  the  adults. 
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In  Bumming  n|)  the  facts  relating  to  the  f I  of  the  bicoloi 

redwing,  the  most  prominent  point  is  the  great  percent)  rain. 

Evidently  it'  this  bird  were  abundant  in  a  grain  raising  country  it 
would  be  a  menace  t<»  the  crop.  But  no  complaints  of  the  bird's 
depredations  on  grain  have  been  made,  and  it  is  significant  that  the 
grain  consumed  is  Dot  taken  at  or  just  before  the  harvest,  but  is  a 
constant  element  of  everj  month's  food.  As  the  favorite  grain  is 
oats,  which  grows  wild  in  great  abundance,  it  must  be  admitted 
that,  with  all  its  possibilities  for  mischief,  the  bird  at  present  is 
doing  very  little  damage.  So  Far  as  its  insect  food  goes,  it  does 
no  appreciable  harm  and  much  good,  [ts  consumption  of  weed  -<-c>\ 
i^  a  positive  benefit.  Like  the  other  redwings,  it  has  interesting 
habits  and  a  pleasant  Bong,  and  for  the  present,  at  least,  should  be 
protected. 

OTHEB    REDWINGS. 

In  addition  to  the  stomachs  of  the  bicolored  redwing,  a  few  of 

2  other  species  of  redwings  have  been  examined.*  They  comprise 
16  Btomachs  of  the  tricolored  redwing  (Agelahts  tricolor),  and  12  of 
the  western  redwing  (some  form  of  A.  plweniceus).  From  the  exami- 
nation of  so  small  a  number,  final  data  on  the  food  can  not  be  obtained, 
but  so  far  as  the  testimony  goes,  it  indicates  that  both  species  consume 
more  insects  and  less  grain  than  the  bicolored.  The  stomachs  of 
the  tricolored  contain  7(.>  percent  of  animal  matter  to  '2\  of  vegetable. 
The  animal  matter  consists  mostly  of  beetles  and  caterpillars,  with 
a  decided  preponderance  of  caterpillars.  The  vegetable  food  is 
nearly  all  weed  sm\.     One  stomach  alone  contained  barley. 

In  the  case  of  the  western  redwings,  the  animal  food  amounted 
to  63  percent  to  37  of  vegetable.  The  former  was  pretty  evenly 
distributed  among  beetles,  grasshoppers,  and  Lepidoptera  (moths  and 
caterpillars),  and  contained  in  addition  a  few  aquatic  insects.  The 
vegetable  food  was  largely  weed  sva\.  A  little  barley  was  found  in 
one  stomach,  and  one  was  filled  with  oats. 

It  is  evident  from  the  foregoing  that  the  beneficial  greatly  out- 
weigh the  injurious  elements  in  the  food  of  these  redwings. 

BREWER    BLACKBIRD. 

(Euphagus  eyemoa  phcUus.) 

The  Brewer  blackbird  (PL  IV)  occurs  over  most  of  the  cultivated 
districts  of  California.  By  choice  it  is  a  resident  of  fields,  meadows, 
orchards,  and  about  ranch  buildings  and  cultivated  lands  generally. 
It  takes  the  place  on  the  Pacific  coast  occupied  by  the  crow  blackbird 
(Quiscalus  quiscula  and  xneus)  in  the  Mississippi  Valley  and  farther 
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east,  and  is  so  similar  in  appearance  and  habits  that  the  eastern 
observer  in  California  forgets  that  it  is  not  the  same  species.  It 
nests  in  bushes,  weeds,  and  sometimes  in  trees,  and  is  so  gregarious 
that  several  nests  are  often  built  in  the  same  vicinity.  Large  colonies 
frequently  establish  themselves  near  farm  buildings,  and  feed  freely 
in  the  stock  yards  and  cultivated  fields.  When  fruit  is  ripe  these 
blackbirds  do  not  hesitate  to  take  a  share,  and  they  visit  the  orchard 
daily  for  the  early  cherries. 

They  claim  a  share  of  grain  also,  but  do  not  appear  to  eat  it  at 
harvest  time  so  much  as  afterwards.  Mr.  Walter  K.  Fisher,  writing 
from  Stockton,  Calif.,  on  November  12, 1897,  reports  them  as  feeding 
on  newly  sown  wheat  that  had  not  been  harrowed  in,  eating  nearly 
all  thus  left  exposed.  He  describes  the  birds  as  in  such  immense 
flocks  in  the  grain  fields  that  at  a  distance  they  looked  like  smoke 
rising  from  the  ground,  and  says  that  stomachs  of  birds  taken  were 
full  of  wheat.  On  the  other  hand,  Prof.  A.  J.  Cook,  of  Claremont, 
Calif.,  says  that  he  considered  it  one  of  the  most  valuable  species 
in  the  State;  and  Mr.  J.  F.  Illingsworth,  of  Ontario,  Calif.,  in  a  paper 
read  before  the  Pomona  Farmers'  Club,a  speaks  of  it  as  a  beneficial 
bird,  which  should  be  protected.  Mr.  O.  E.  Bre inner,  State  horti- 
cultural inspector,  in  a  letter  to  the  Biological  Survey,  says: 

The  cankerworm  episode  is  quite  a  common  one  with  us  here.  In  one  district, 
Dry  Creek  Valley,  Sonoma  County.,  there  has  been  a  threatened  invasion  of  the 
prune  trees  by  spring  cankerworms  several  times,  but  each  time  the  blackbirds  came 
to  the  rescue  and  completely  cleaned  them  out.  I  have  often  seen  bands  of  black- 
birds working  in  an  infested  orchard.  They  work  from  tree  to  tree,  clearing  them 
out  as  they  go.  If  a  worm  tries  to  escape  by  webbing  down,  they  will  dive  down  and 
catch  him  in  mid-air. 

During  the  cherry  season  the  writer  observed  these  birds  in  the 
orchards,  and  collected  a  number  of  them.  They  were  seen  to  eat 
freely  of  cherries,  and  the  stomachs  of  those  taken  showed  that  a 
goodly  proportion  of  the  food  consisted  of  cherry  pulp.  While  these 
observations  were  being  made,  a  neighboring  fruit  raiser  began  to 
plow  his  orchard.  Almost  immediately  every  blackbird  in  the  vicin- 
ity was  upon  the  newly  opened  ground,  and  many  followed  within 
a  few  feet  of  the  plowman's  heels  in  their  eagerness  to  get  every 
grub  or  other  insect  turned  out  by  the  plow.  On  another  occasion 
an  orchard  was  being  watched  while  the  far  side  was  being  plowed. 
A  continual  flight  of  blackbirds  was  passing  in  both  directions  over 
the  observer's  head,  and  practically  all  of  them  alighted  on  the  newly 
plowed  ground,  fed  there  for  a  while,  and  then  returned,  probably 
to  their  nests.  When  plowing  was  finished  and  harrowing  began, 
the  blackbirds  immediately  changed  their  foraging  ground,  and  fol- 
lowed the  harrow  as  closely  as  they  had  accompanied  the  plow. 

a  Ontario  Observer.  June  3.  1S99. 
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In  the  laboratory    Investigation  of  thi^  bird      I I  312    bomachs 

\\»mv  available.  Thej  were  collected  in  ever}  month  in  1 1 1 < *  y< 
and  represent  Fairlj  the  fruit  and  grain  growing  sections  of  the  State 
from  Santa  Rosa  southward.  Man}  were  taken  in  orchards  and 
gardens  when  in  the  act  of  pilfering  fruit  or  other  products  of  hus- 
bandry .  Besides  adults,  _>(.)  nestlings  of  various  ages  are  represented. 
The  first  analysis  of  the  stomach  contents  gives  32  percent  of  animal 
matter  to  68  of  vegetable.  The  animal  food  consists  of  insects,  spi- 
ders, -"\\  bugs,  snails,  and  eggshells. 

Animal  food.  The  animal  food  attains  its  maximum  in  April, 
when  it  reaches  82  percent.  Prom  that  time  it  slowly  decreases 
until  December,  when  it  is  onrj  5  percent,  and  then  rises  toward  its 
maximum.  The  increase  is  vcr\  sudden  from  March  to  April.  Bee- 
tles constitute  over  ll  percent  of  the  food,  and  of  these  _'..">  percent 
are  predatory  ground  beetles  (Carabids).  April  is  the  month  of 
greatest  consumption  of  beetles,  lm>  percent,  but  no  carabids  arc 
eaten  in  this  month.  In  dune  22.5  percent  of  hectics  arc  eaten,  of 
which  12  percent  are  carahids.  The  amounts  eaten  in  other  months 
are  insignificant.  The  great  hulk  of  the  hectics  eaten  are  the  dark- 
ling hectics  (Tenebrionidae),  which  have  much  the  same  habit  of 
living  on  the  ground  as  the  carabids,  and  are  probably  more  abun- 
dant in  California.  One  Btomach  was  entirely  filled  with  them.  A 
few  click  beetles  (Elateridae)  and  some  weevils  were  also  eaten. 

Hymenoptcra  (wasps,  bees,  and  ants)  were  eaten  to  the  extent  of 
1.7  percent  of  the  food.  Evidently  blackbirds  arc  too  slow  to  catch 
often  such  agile  creature--  a-  wasps  and  bees.  Elymenoptera  were 
eaten  in  every  month  from  March  to  November,  inclusive.  In  dune 
they  amount  to  something  over  7  percent,  which  is  the  maximum. 

Bugs  (Hemiptera)  of  various  kinds  are  eaten  from  April  to  Novem- 
ber to  a  small  extent.  They  aggregate  somewhat  more  than  1  per- 
cent for  the  year.  In  the  month  of  greatest  consumption.  June, 
they  reach  only  5.5  percent.  They  belong  mostly  to  the  families  of 
Btinkbugs  (Pentatomidae)  and  shield  bugs  (Scutelleridae).  A  black 
olive  scale  was  found  in  one  stomach.  Flies  (Diptera)  were  eaten 
to  a  slight  extent  from  April  to  duly  inclusive,  with  a  trace  in  Octo- 
ber.  The  total  for  the  year  is  only  a  little  more  than  1.5  percent. 
Like  bees  and  wasps,  flies  are  probably  too  quick  to  he  easily  caught. 

Caterpillars  and  pupae  (Lepidoptera)  reach  the  highest  percentage 
of  any  item  of  animal  food.  They  amount  to  nearly  12  percent,  and 
are  eaten  in  every  month.  April  is  the  month  when  most  are  taken, 
over  38  percent,  and  the  record  for  May  stands  nearly  as  high.  They 
belong  largely  to  the  owlet  moth--  (Noctuidse),  which  comprise  many 
of  those  pests  generally  known  as  cutworms.  The  cotton  boUworm, 
or  corn-ear  worm  {Helioihis  obsolete),  was  identified  in  10  stomachs, 
and  was  probably  contained  in  many  more,  but  in  a  condition  that 
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baffled  recognition.  The  most  interesting  Lepidoptera  were  the 
pupae  of  the  codling  moth,  found  in  11  stomachs,  4  of  which  belonged 
to  adults,  while  the  other  7  were  from  nestlings,  whose  food  will  be 
discussed  farther  on.  An  orchardist  told  the  writer  that  at  one  time 
his  trees  became  infested  with  cankerworms,  which  swarmed  all  over 
the  orchard  and  were  rapidly  destroying  the  leaves,  when  the  black- 
birds came  in  great  numbers  from  all  quarters  and  fed  upon  the 
worms  until  they  were  practically  exterminated. 

Grasshoppers  and  crickets  were  taken  from  April  to  November, 
inclusive,  and  amount  for  the  whole  year  to  3.5  percent  of  the  diet. 
In  June  they  constitute  over  15  percent  of  the  food  of  that  month, 
but  only  a  moderate  percentage  was  eaten  in  the  other  months.  It 
is  rather  remarkable  that  birds  which  feed  so  much  on  the  ground 
should  eat  so  few  of  these  insects,  but  this  species  appears  to  be 
mainly  a  vegetable  eater,  and  to  get  the  larger  part  of  its  animal 
food  in  April,  just  at  its  reproductive  season,  before  grasshoppers 
are  abundant. 

Following  is  a  list  of  insects  identified  in  the  stomachs  of  the 
Brewer  blackbird: 

COLEOPTERA. 

Trisena  scitula.  Diabrotica  soror. 

Trisena  longula.  Diachus  auratus. 

Bradycellus  rupestris.  Gastroidea  sp. 

Scymnus  lacustris.  Blapstinus  pulverulentiLS. 

Dermestes  mannerheimi.  Blapstinus  rufipes. 

Saprinus  obscurus.  Apocrypha  dyschirioides. 

Anchastus  cinereipennis.  Anthicus  punctulatus. 

Aphodius  rugifrons.  Sitones  sp. 
Aphodius  granarius. 

HEMIPTERA. 

Saissetia  olex. 

LEPIDOPTERA. 

HeUothis  obsoleta.  Carpocapsa  pomonella. 

Vegetable  food. — The  vegetable  food  reaches  its  maximum  of  95 
percent  in  December,  when  animal  food  is  least  plentiful.  It  may  be 
divided  into  fruit,  grain,  and  weed  seed.  Fruit  was  eaten  in  May, 
June,  and  July,  not  a  trace  appearing  in  any  other  month.  It  was 
found  in  63  stomachs,  of  which  37  contained  cherries  (or  what  was 
thought  to  be  such);  2,  strawberries;  3,  blackberries  or  raspberries; 
and  21,  fruit  pulp  or  skins  not  further  identified.  The  percentages 
for  each  month  were  14  for  May,  22  for  June,  and  15  for  July,  an 
average  of  17  percent  for  each  of  the  three  months,  or  of  a  little  more 
than  4  percent  for  the  whole  year.  This  certainly  is  not  a  bad 
showing,  and  if  the  bird  does  no  greater  harm  than  is  involved  in  its 
fruit  eating,  it  is  well  worth  protecting. 
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Grain  constitutes  54   percent   of  the  yearly    f I  of  the  Brewer 

blackbird.  It  is  eaten  in  everj  month,  and  forma  a  respectable 
percentage  in  each.  The  greatest  amount  is  taken  in  December, 
03  percent,  and  the  least  in  April.  I  percent.  Oats  are  the  favorite 
grain.  The}  amount  to  nearrj  16  percent,  and  were  found  in  L57 
stomachs.  Wheat  amounts  to  nearrj  3  percent,  and  was  contained 
in  ii  stomachs.  Corn  ranks  next  as  to  quantitj  eaten,  less  than  2 
percent,  l>m  it  was  found  in  r<  stomachs.  Barley  occurred  in  only 
6  stomachs,  but  amounted  to  a  little  more  than  2  percent.  OnTj 
l  stomach  licit!  rye,  but  it  amounted  to  more  than  l  percent,  for 
the  stomach  was  nearly  filled  with  it.  Oats  were  the  sole  contents 
of  l  1  Btomachs  and  wheal  of  2.  No  stomach  was  completely  filled 
with  any  other  gram.  Oats  are  evidently  the  favorite  grain, 
whet hei'  we  judge  by  the  percentage  eaten  or  by  the  number  of 
Btomachs  containing  them.  Many  of  these  were  wild  oats  and  of 
lit  t  It*  economic  value. 

Weed  seed  amounts  to  nearly  ^>  percent  of  the  food,  and.  while  not 
consumed  in  Large  quantities,  is  eaten  to  some  extent  in  every  month. 
The  greatest  amount  is  taken  in  March,  26  percent.  October  come- 
next,  with  nearly  1(>  percent.  The  Least  is  eaten  in  December  and 
January,  when  grain  is  at  its  highest  point.  But  little  weed  seed  is 
eaten  in  May  and  June,  when  cherries  demand  attention.  Weed 
seed  was  found  in  l.*34  stomachs,  but  in  rather  small  quantities  in 
each.  No  stomach  was  completely  filled  with  it.  It  seems  to  be 
taken,  moreover,  rather  irregularly,  as  though  it  were  merely  a 
makeshift.  A  few  other  odd  items,  mostly  rubbish,  amount  to  less 
than  l  percent,  and  complete  the  quota  of  vegetable  food. 

Seeds  of  the  following  uncultivated  plants  were  identified: 

1 .- — r  tarweed  (Hemizonia/cuciculata).     Spurry  (Spergula  arvensis). 

Tarweed  I  Madia  aativa).  Chickweed  (SteUaria  media). 

Bur  thistle  (Centaurea  melitensis).  Oatchfly  (Sileneep.). 

Alfilaria  {Erodium  acutarium).  Knotweed  {Polygonum  sp.). 

Black  mustard  I  Brassiea  nigra).  Brome  <>:rass  (Bromus  sp.). 

Miners'  lettuce  (MonUa  perfoliata).  Wild  oata  (Avenafatva). 

Eted  maids  l  Cajandrinia  menziut).  Monterey  pine  I  Pinus  radiata). 
Pigweed  l  Amarantkus  retroflexus). 

Food  of  young. — Among  the  stomach-  examined  were  those  of  29 
nestlings,  varying  in  age  from  twenty-four  hours  to  some  that  were 
nearly  fledged.  Taken  altogether,  the  stomachs  contained  89 
percent  of  animal  matter  to  11  of  vegetahle.  Over  7  1  percent  of 
all  was  composed  of  caterpillars,  grasshopper-,  and  spiders.  Beetles 
in  general  amount  to  6  percent  of  the  food,  or  a  little  more  than  half 
the  quantity  eaten  by  the  adults.  Very  singularly,  however,  L5 
percent  of  these  are  carabids,  or  predatory  ground  beetles,  nearly 
twice  as  many  as  are  taken  by  the  parent  birds,  although  soft  food 
is  usually  preferred  for  feeding  nestlings.     Caterpillars,  with  a  few 
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adult  moths  and  some  pupa?,  aggregate  33  percent,  which  is  three 
times  as  many  as  were  eaten  by  the  old  birds.  They  were  found  in 
22  of  the  29  stomachs.  The  most  interesting  part  of  this  item  is  15 
codling  moth  pupae  that  were  contained  in  7  stomachs.  Four  adult 
stomachs  also  contained  one  each  of  these  pupa?,  but  they  seem  to 
be  mostly  reserved  as  tidbits  for  the  young.  Grasshoppers  and 
crickets  were  found  in  21  stomachs,  and  aggregate  30  percent  of  the 
food,  more  than  eight  times  as  much  as  was  eaten  by  the  adults,  so 
these  insects  also  are  evidently  reserved  for  the  nestlings.  Spiders 
amount  to  1 1  percent  of  the  food  of  the  young,  although  less  than  1 
percent  of  the  parents'  food.  Various  other  insects  and  a  few  snails 
make  up  the  rest  of  the  animal  food. 

The  vegetable  food  consists  of  fruit,  grain,  and  rubbish.  Fruit, 
probably  cherries,  w^as  found  in  4  stomachs  of  one  brood.  The 
average  for  each  stomach  was  43  percent.  This  was  the  oldest 
brood  taken,  and  the  birds  were  nearly  ready  to  fly,  which  probably 
accounts  for  the  large  proportion  of  vegetable  food.  Oats,  found  in 
the  stomach  of  one  bird  about  a  week  old,  amounted  to  about  45 
percent  of  the  contents,  and  seemed  unusual  food  for  so  young  a 
bird.  The  other  two  of  the  same  brood  had  grass  and  other  rubbish 
in  their  stomachs.  Rubbish  is  the  best  term  to  describe  the  vegeta- 
ble matter  in  most  of  these  stomachs.  The  fruit  and  grain  were  all 
that  should  be  called  food. 

One  can  not  fail  to  notice  the  very  pronounced  difference  in  diet 
between  these  nestlings  and  the  adults.  Not  only  is  the  animal 
food  of  the  young  greatly  in  excess,  but  it  is  practically  made  up  of 
spiders,  caterpillars,  and  grasshoppers.  All  of  these  are  compara- 
tively soft-bodied  creatures,  and  probably  on  that  account  are 
selected  for  the  young. 

SUMMARY. 

In  so  far  as  its  animal  food  is  concerned,  but  little  fault  can  be  m 
found  with  the  Brewer  blackbird.  The  insects  eaten  are  fairly  well 
distributed  among  the  various  orders,  and  include  only  a  compara- 
tively small  number  that  are  useful.  As  to  fruit,  no  more  is  eaten 
than  may  be  considered  a  fair  return  for  the  destruction  of  insects. 
The  weed  seed  eaten  must  be  set  down  to  the  bird's  credit.  All 
question,  then,  in  regard  to  its  economic  position  must  rest  upon  the 
grain  it  eats.  Most  of  the  grain  is  taken  in  the  months  from  August 
to  February,  inclusive.  The  average  amount  consumed  in  those 
seven  months  is  over  75  percent  of  the  food,  while  the  average  for 
the  other  five  months  is  less  than  24  percent,  jet  this  last  period 
covers  the  time  from  sowing  to  the  end  of  harvest.  As  matters 
stand  at  present,  probably  the  bird  is  doing  no  harm  by  eating  grain, 
except  perhaps  under  exceptional  circumstances.     It  has  a  decided 
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proclivity    for  oats,  and   If  abundant    would   undoubtedly    piove  »i 
menace  to  1  he  crop. 

WE8TBBK    ICEADOW1   m;k. 

i  S/iirn,  ila  111  </!■ 

Throughout  California  wherever  grassy  uplands,  fields,  and 
meadows  occur,  there  will  be  seen  the  western  meadowlark.  Low, 
rich  meadows,  verging  to  marsh,  with  water  near  l>\ .  form  ideal  condi- 
tions for  this  bird.  Nor  does  it  disdain  fertile  hillsides  when  not  too 
high,  and  when  covered  by  a  thick  coal  of  herbage.  Only  pro- 
fessional ornithologists  take  note  of  the  plumage  differences  between 
the  eastern  and  western  species  of  t  be  meadow  lark,  but  the  difference 
in  Bong  is  evident  to  the  dullest  car.  ( >wing  to  the  snow,  meadow  larks 
in  the  northern  and  eastern  parts  of  the  United  States  must  migrate 
in  winter  far  enough  south  to  find  open  ground,  but  in  California 
valley-  no  Buch  necessity  exists;  so  the  bird  remains  on  the  same 
range  the  year  round,  and  carries  on  its  good  work  of  destroying 
Insects  and  weeds. 

A  few  complaints  have  been  made  that  meadow  larks  in  California 
eat  the  seeds  of  forage  plants,  notably  clover,  to  an  injurious  extent. 
A>  most  of  the  forage  plants,  including  the  introduced  grasses  of  the 
Pacific  coast  lowlands,  are  annuals,  the  destruction  of  their  s 
would  lessen  the  next  season's  feed  and  be  a  damage.  Probably, 
however,  such  harm  is  done  only  under  exceptional  circumstances, 
for  the  stomachs  show  only  a  very  small  percentage  of  seed  of  forage 
plants  and  no  clover  seed.  Another  report  is  that  the  meadowlark 
does  considerable  damage  to  peas.  The  earliest  fields  are  most 
visited  by  the  birds,  and  small  patches  are  sometimes  almost  com- 
pletely destroyed.  The  later  crops  are  not  so  badly  damaged,  and 
in  extensive  areas  t lie  loss  is  hardly  noticeable.  All  the  reports  of 
damage  to  peas  thus  far  received  are  from  southern  California,  and 
very  likely  the  explanation  lies  in  some  peculiar  local  conditions.  The 
birds  evidently  lose  their  taste  for  this  kind  of  food  before  the  season 
is  over,  and  probably  find  something  more  palatable  which  is  wanting 
at  first. 

In  some  parts  of  the  San  Joaquin  Valley  the  meadowlark  has  been 
accused,  and  probably  with  good  reason,  of  pulling  up  sprouting  grain 
in  early  spring.  It  is  stated  that  the  bird  bores  down  beside  the  new- 
plant  and  draws  out  the  kernel.  In  many  cases  the  amount  of  grain 
thus  destroyed  is  said  to  be  large.  In  one  instance4  it  was  stated  that 
the  crop  over  a  limited  area  was  reduced  50  percent.  The  evidence, 
however,  is  conflicting,  as  some  grain  growers  in  the  same  localities 
are  not  aware  of  any  loss.  It  thus  seems  probable  that  the  damage 
to  grain  by  the  meadowlark  is  limited  in  extent  and  very  local. 
38301— Bull.  34—10 5 
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For  the  determination  of  the  food  of  the  meadowlark  91  stomachs 
were  available,  distributed  throughout  the  year.  The  food  consists 
of  70  percent  of  animal  matter  to  30  of  vegetable.  Broadly  speaking, 
the  animal  matter  is  made  up  of  insects  and  the  vegetable  of  seeds. 

Animal  food. — Beetles  are  the  largest  item  of  the  animal  part  of 
the  diet.  They  are  evidently  a  favorite  food,  for  they  are  eaten 
in  every  month,  with  a  good  percentage  in  nearly  all  of  them.  The 
amount  for  the  year  is  almost  27  percent.  Practically  half  of  this 
consists  of  the  predatory  ground  beetles  (Carabidse).  It  is  not  sur- 
prising that  the  meadowlark  should  eat  these  beetles,  for  nearly  all 
of  them  live  on  the  ground,  and  walk  and  run  much  more  than  they 
fly;  hence  they  are  easily  taken.  As  nearly  all  the  species  subsist 
largely  upon  other  insects,  their  destruction  must  be  considered  as  a 
flaw  in  this  bird's  record.  All  the  other  beetles  eaten  are  harmful 
or  neutral,  and  include  a  number  of  weevils.  One  stomach  contained 
36  yucca  weevils  (Rhigopsis  effracta) .  The  greatest  number  of  beetles 
appears  to  have  been  eaten  in  March,  when  they  amount  to  72  percent, 
but  as  only  two  stomachs  were  available  for  that  month  the  record 
is  unreliable. 

Wasps  and  ants  (Hymenoptera)  aggregate  nearly  6  percent. 
They  were  eaten  in  every  month  but  two,  and  ample  material  would 
undoubtedly  show  them  in  every  month.  Ants,  being  the  more 
terrestrial,  seem  to  be  more  natural  food  for  the  meadowlark  than 
wasps  or  bees,  but  the  bird  gets  a  good  share  of  both.  Bugs  (Hemip- 
tera)  were  eaten  to  the  extent  of  a  little  more  than  4  percent. 
Nearly  all  of  them  were  stinkbugs  (Pentatomidae).  They  were  not 
eaten  very  regularly,  and  several  months  were  not  represented.  May 
was  the  month  of  greatest  consumption,  27  percent,  but  this  may  have 
been  accidental. 

Lepidoptera,  largely  caterpillars,  aggregate  about  15  percent. 
They  were  eaten  in  every  month  except  August,  when  they  were  re- 
placed by  grasshoppers.  February  is  apparently  the  month  of  maxi- 
mum consumption,  but  a  greater  number  of  stomachs  might  prove 
differently.  It  is  thought  that  many  of  these  are  of  the  kinds  known 
as  cutworms,  though  none  were  positively  identified.  All  were  un- 
doubtedly terrestrial  species,  for  the  meadowlark  is  not  known  to  seek 
food  anywhere  but  on  the  ground. 

Grasshoppers,  when  abundant,  are  usually  eaten  very  freely  by 
all  ground  feeding  birds  and  by  many  arboreal  species.  The  west- 
ern meadowlark  eats  them  to  the  extent  of  something  more  than 
12  percent  of  its  yearly  food.  This  is  a  very  small  percentage  for  a 
bird  of  such  terrestrial  habits.  The  eastern  form  eats  them  to  the 
extent  of  29  percent,  and  in  August  the  amount  taken  reaches  69 
percent  of  the  food  of  that  month.  With  the  western  species  the 
consumption  reaches  42  percent  in  August,  which  is  the  maximum 
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for  the  year.  In  the  East  the  grasshopper  season  is  limited  to  five 
months  at  most,  but  in  California  these  insects  can  always  !»<•  found. 
This  makes  it  ;ill  the  more  surprising  that  California  meadowlarks 
do  Dot  eat  them  more  freely,  but  it  is  noteworthy  that  nearly  every 
species  of  terrestrial  bird  in  the  Bast  eats  a  larger  percentage  of  these 
insects  than  does  the  related  species  on  the  Pacific  coast.  The 
actual  percentage  of  grasshoppers  proper  eaten  by  the  western 
hum i low  lark  is  even  lees  than  the  above  figures  indicate,  for  the  record 
includes  quite  a  number  of  crickets,  both  the  black  and  the  brown 
or  wood  crickets  (Stenopelmatus).  One  stomach  contained  12  wood 
crickets.  Crane  flies  (Tipulidae),  spiders,  sowbugs  (Oniscus),  and  a 
few  snails  make  up  the  rest  of  the  animal  food,  nearly  6  percent. 
More  than  half  of  this  item  consists  of  the  crane  flies  (daddy  longlegs 
found  in  one  stomach  taken  in  April,  in  which  they  amounted  t<>  !•"> 

percent  o\'  the  stomach's  content-. 

The  following  insects  were  identified  in  the  stomachs  of  the  western 

meadow  lark: 

COLBOPTl 

////.  Eurymetopon  cylindricum. 

■  :  UmgvJa.  Blap8tinu8 dilatatus. 

Silphd  ramota.  Kkigopris  effracta. 

Dolopius  lateralis.  sitoms  kispidulus. 
Taphroctrus  grac 

OHTHOPTERA. 

>/>,  I  mat  us  sp. 

Vegetable  food. — The  vegetable  food  of  the  western  meadowlark 

may  he  arranged  under  three  heads:  Fruit,  grain,  and  weed  seed. 
In  one  stomach  taken  in  November  was  found  something  which  was 
doubtfully  identified  as  fruit  pulp,  but  no  other  stomach  contained 
a  trace  of  fruit,  and  this  bird  has  rarely  been  accused  of  eating  fruit. 
From  August  to  March  inclusive,  grain  is  one  of  the  most  impor- 
tant articles  of  food.  The  average  monthly  consumption  for  the 
year  is  27.5  percent,  hut  for  the  eight  months  just  indicated  the 
average  is  41  percent.  In  the  other  four  months,  that  is,  from  April 
to  July  inclusive,  which  include  the  ripening  and  harvesting  of  the 
crop,  no  grain  except  a  little  coin  was  eaten.  Grain  of  some  kind 
was  found  in  60  of  the  91  stomachs,  and  4  were  entirely  filled  with  it. 
Corn  is  eaten  only  occasionally,  and  amounts  to  hut  1  percent  of  the 
food.  It  was  all  taken,  in  May  and  dune.  Wheat  was  eaten  from 
October  to  January,  inclusive.  It  amounts  to  over  1  1  percent  for 
those  months,  but  to  less  than  4  percent  for  the  whole  year.  A-  i- 
usual  with  grain  eating  birds,  oats  are  the  favorite  kind.  They  were 
eaten  from  August  to  March  inclusive,  and  average  nearly  :;:;  percent 
for  those  eight  months,  and  for  the  year  a  little  less  than  22  percent. 
The  greatest  quantity,  nearly  57  percent,  was  eaten  in  January,  but 
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nearly  as  much  was  taken  in  September.  March,  the  month  of  seed- 
ing, shows  the  least,  10  percent.  Barley  was  found  in  6  stomachs 
taken  in  November,  and  amounts  to  less  than  1  percent  for  the  year. 
Weed  seed  forms  only  2  percent  of  the  yearly  food  of  the  western 
meadowlark.  With  the  eastern  bird  it  aggregates  a  little  more  than 
1 1  percent.  It  seems  strange  that  a  bird  which  obtains  its  food  from 
the  ground,  and  whose  vegetable  diet  consists  so  largely  of  seeds, 
should  neglect  a  food  that  furnishes  sustenance  to  so  many  other 
species  of  birds.  Weed  seed  was  eaten  so  irregularly  as  to  indicate 
that  it  was  taken  only  as  a  makeshift.  December  was  the  month 
of  greatest  consumption,  when  it  amounted  to  15  percent. 

SUMMARY. 

Three  items  of  damage  may  be  brought  up  against  the  meadow- 
lark.  The  first  is  the  destruction  of  predaceous  ground  beetles 
(Carabidse),  which  amount  to  one-eighth  of  its  food.  This,  however, 
constitutes  but  a  small  offense  when  we  consider  the  number  of  cater- 
pillars and  grasshoppers  which  the  bird  also  destroys.  The  damage 
to  peas  and  grain  when  sprouting  are  undoubtedly  real  and  in  some  cases 
serious,  but  the  conflicting  testimony  in  regard  to  these  points  indi- 
cates that  this  damage  is  due  to  local  conditions,  and  it  is  probable 
that  a  careful  study  of  the  attendant  circumstances  will  lead  to  a 
remedy. 

In  some  communities,  especially  in  the  South  and  West,  where 
meadowlarks  are  most  abundant,  there  is  a  tendency  to  include  them 
among  game  birds.  The  tiny  body  of  the  meadowlark,  however,  has 
slight  food  value  as  compared  with  the  value  of  the  living  bird  to  the 
agriculturist.  While  the  western  meadowlark  can  not  be  classed  in 
the  front  rank  of  the  proved  friends  of  the  farmer,  its  services  are 
sufficiently  real  and  important  to  earn  protection  wherever  it  is  found. 

BULLOCK    ORIOLE. 

(Icterus  bullock i.  i 

Over  most  of  the  plains  and  valleys  of  California,  where  trees  are 
available  for  nesting  and  foraging,  the  Bullock  oriole  (PL  V.)  is  a  com- 
mon summer  visitant.  In  the  West  it  takes  the  place  occupied  in  the 
East  by  the  Baltimore  oriole.  In  food,  nesting  habits,  and  song  the 
birds  are  similar.  Both  are  migratory  and  remain  on  their  summer 
range  only  about  five  or  six  months.  They  are  rather  domestic  in 
habits,  and  take  kindly  to  orchards,  gardens,  and  the  vicinity  of 
farm  buildings,  and  often  live  in  villages  and  in  the  parks  of  large 
towns.  Their  diet  is  largely  made  up  of  insects  that  infest  orchards 
and  gardens.  Their  favorite  foraging  places  are  trees,  where  they 
may  be  seen  examining  every  leaf  in  search  of  their  customary  food, 
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daterpillars  and  other  leaf-haunting  insects,  When  fruit  trees  are  in 
bloom  tln'N  are  constantly  busy  among  the  blossoms,  and  probabl) 
save  manj  of  them  From  destruction. 

For  t he  investigation  of  the  food  of  the  Bullock  oriole  162  stomachc 
were  available.  Thej  were  taken  in  the  h\<'  months  from  April  to 
August  inclusive,  and  probably  give  a  verj  fair  idea  of  the  food  for 
those  months.  Analysis  of  the  contents  Bhows  about  79  percent  of 
animal  mat  ter  to  2 1  of  \  egetable. 

Animal  ('<><><!.  The  animal  food  consisted  mainly  of  insects,  with  a 
few  Bpiders,  a  lizard,  a  mollusk  shell,  and  eggshells.  Beet  les  amounted 
">  percent,  and  all  except  ;i  few  Ladybugs  (Coccinellidsa  were 
harmful  species.  The  coccineUids  were  found  in  9  stomachs,  but  the 
percentage  was  insignificant.  Many  of  the  beetles  were  weevils,  and 
quite  a  number  belonged  to  the  genus  Balaninus,  which  lives  upon 
acorns  and  other  nuts.  Ants  were  found  in  1!)  stomachs,  and  1 
contained   nothing  else.      I  Iymenoptera   other  than   ants  were   found 

in  56  Btomachs,  and  entirely  filled  2  of  them,  [ncluding  the  ants, 
they  amount  to  nearly  l  ">  percent  of  the  food  of  the  season.  The 
month  of  maximum  consumption  was  April,  when  they  reached  over 

29  percent  of  the  monthly  food. 
One  of  the  most  interesting  articles  of  food  in  the  oriole's  dietary  Lb 

the  black  olive  scale  (Saissetia  oh  if).  This  was  found  in  45  stomachs, 
and  amounted  to  5  percent  of  the  food.  In  one  stomach  these  scales 
formed  S7  percent  of  the  contents:  in  another.  82;  and  in  each  of 
two  others,  81  percent.  In  one  of  these  30  individual  scales  could 
he  counted.  Scales  were  evidently  a  standard  article  of  diet.  They 
were  eaten  regularly  in  every  month  of  the  oriole's  stay  except  April. 
Hemiptera other  than  scales  are  eaten  (piite  regularly.  They  amount 
to  a  little  more  than  5  percent  of  the  food.  The  month  of  greatest 
consumption  was  July,  when  they  formed  over  13  percent.  They 
were  mostly  Btinkbugs,  leaf  hoppers,  and  tree  hoppers.  Plant  lice 
(Aphidida'i  were  found  in  one  stomach. 

Lepidoptera,  in  the  shape  of  moths,  pupa\  and  caterpillars,  are  the 
largest  item  of  the  oriole's  animal  food.  April,  the  month  of  the 
bird's  arrival  from  the  South,  is  the  month  of  greatest  consumption, 
nearly  63  percent.  The  month  when  the  fewest  are  taken  is  duly. 
not  quite  8  percent.  This  also  is  the  month  when  the  Baltimore 
oriole  eats  the  fewest  caterpillars.  For  the  Bullock  oriole  the  average 
consumption  during  its  summer  stay  is  a  little  more  than  41  percent 
against  34  percent  by  the  Baltimore.  Perhaps  the  most  interesting 
point  in  connection  with  the  Lepidoptera  is  the  eating  of  the  pupae 
and  larvae  of  the  codling  moth  (Carpocapsa  pomonella).  These  were 
found  in  23  stomachs,  which  shows  that  they  are  not  an  unusual 
article  of  diet.  Xo  less  than  14  of  the  pupa  cases  were  found  in  one 
stomach,  and  as  they  are  very  fragile,  many  others  may  have  been 
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present,  but  broken  up  beyond  recognition.  It  is  curious  that  the 
oriole  should  find  these  insects.  During  the  greater  part  of  their 
larval  life  they  are  concealed  within  the  apple.  When  ready  to 
pupate  they  crawl  out  and  at  once  seek  some  place  of  concealment, 
such  as  a  crevice  in  bark  or  among  clods  or  rubbish,  where  they  can 
undergo  their  changes.  To  find  them,  therefore,  birds  must  hunt 
for  them.  This  would  be  very  natural  work  for  woodpeckers,  tit- 
mice, creepers,  and  nuthatches,  but  it  seems  a  surprising  habit  for 
an  oriole. 

Grasshoppers  probably  do  not  come  much  in  the  oriole's  way. 
They  were  eaten,  however,  to  the  extent  of  a  little  more  than  3  per- 
cent. In  June  they  rise  to  somewhat  more  than  11  percent,  which 
is  the  maximum.  August  is  the  month  in  which  most  birds  eat  the 
greatest  quantities  of  grasshoppers,  but  none  of  the  orioles  collected 
in  that  month  had  eaten  any.  In  spite  of  the  fact,  however,  that 
grasshoppers  are  eaten  so  sparingly,  2  stomachs,  both  taken  in  June, 
contained  nothing  else,  and  another  had  97  percent  of  them. 

Various  insects  and  spiders,  with  a  few  other  elements,  make  up 
the  rest  of  the  animal  food,  a  little  more  than  5  percent.  Spiders  do 
not  form  any  important  percentage  of  the  oriole's  food,  but  are  prob- 
ably eaten  whenever  found.  They  were  identified  in  44  stomachs, 
but  no  great  number  appeared  in  any.  The  scales  of  a  lizard  were 
found  in  one  stomach  and  the  shell  of  a  snail  in  another.  Eggshells 
occurred  in  8  stomachs,  and  one  egg  was  apparently  eaten  when  fresh. 

Eggshells  are  often  seen  in  birds'  stomachs  and  in  most  cases  are 
supposed  to  be  empty  shells,  which  have  been  thrown  from  the  nest. 
In  the  examination  of  the  stomachs  of  over  200  species  of  birds, 
eggshells  have  been  found  in  some  of  the  stomachs  of  a  great  majority 
of  the  species.  While  most  of  these  may  have  been  empty  shells, 
some  of  the  cases  are  very  questionable,  and  it  is  probable  that  occa- 
sionally individuals  of  most  species  of  birds  yield  to  the  temptation 
to  eat  a  fresh  egg  when  a  favorable  opportunity  occurs. 

Vegetable  food. — Practically  all  of  the  vegetable  food  consists  of 
fruit,  which  amounts  to  a  little  more  than  9  percent.  Other  vege- 
table matter  aggregating  less  than  2  percent  is  largely  rubbish,  prob- 
ably taken  accidentally.  Fruit  was  eaten  in  the  four  months  from 
May  to  August  inclusive.  The  maximum  quantity  was  taken  in 
July,  when  it  amounted  to  nearly  40  percent.  It  was  found  in  67 
stomachs,  of  which  16  contained  cherries;  11,  figs;  5,  blackberries  or 
raspberries;  1,  elderberries;  and  34,  fruit  pulp  not  further  identified. 
One  stomach  was  entirely  filled  with  the  pulp  and  seeds  of  figs. 
While  this  is  a  high  percentage  of  fruit,  most  of  which  is  of  cultivated 
varieties,  it  is  probably  well  paid  for  by  the  destruction  of  harmful 
insects.     It  is  doubtful  if  any  fruit  grower  would  be  willing  to  sacri- 
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I'nc  the  oriole,  wuli  its  brilliant  plumage  and  cheerful  song,  even  if 
ii  took  more  I ruit  t ban  n  now  d< 

MM   UU 

FVom  an  esthetic  point  of  vie*  the  Bullock  oriole  has  fe^v  rivals, 
and  from  an  economic  standpoint  it  lias  i ml \  one  fault  that  it  does 
eat  some  fruit.  It  is  Dot,  however,  bo  abundant  that  it-  ravages  arc 
likelj  ever  to  become  serious,  and  its  present  numbers  should  be 
strict ly  protected. 

SPARROW  FAMILY. 
) 

The  sparrow  family  embraces  a  large  number  of  birds  of  wide 
distribution,  great  diversity  of  form,  and  considerable  variation  in 
d)0(\  habits.  They  arc  in  general  characterized  by  short,  stout, 
conical  bills,  with  which  they  hull  seeds  or  crush  beetles  and  the 
toughest  skinned  fruit.  They  arc  the  great  seed  eaters  of  the  leath- 
ered race.  The  quantity  of  seeds  of  noxious  weeds  consumed  by 
the  host  of  sparrows,  especially  in  winter,  is  enormous.  While  the 
great  hulk  of  the  food  of  this  family  consists  of  vegetable  matter. 
most  oi'  the  species  eat  some  animal  food  during  the  period  of  repro- 
duction, and  i'ced  their  young  upon  it  during  the  first  two  week-  of 
their  lives.  The  sparrows  proper,  commonly  known  as  finches, 
linnet-,  or  buntings,  are,  with  a  few  exception-,  of  Bubdued  colors 
and  quiet  habits  and  subsist  mostly  upon  vegetable  food.  On  the 
other  hand,  such  aberrant  forms  as  grosbeaks  and  towhees  eat  a 
certain  amount  of  animal  food  throughout  the  year. 

In  California  about  60  species  and  subspecies  of  sparrows  proper 
have  been  recorded,  besides  about  a  dozen  grosbeaks  and  towhees. 
Not  all  of  these,  however,  have  such  habits  as  render  them  of  economic 
importance,  and  as  many  of  the  subspecies  do  not  differ  essentially 
in  their  food  they  are  treated  together. 

WILLOW    GOLDFINCH. 

Astragalinui  tristis  sal  ica  mans.) 

The  willow  goldfinch,  while  found  over  most  of  the  State  west  of 
the  Sierra,  is  wry  locally  distributed.  Its  plumage  is  beautiful,  and 
its  song,  while  not  remarkable  for  power  or  volume,  is  sweet  and 
cheery.  The  western  goldfinches,  like  the  eastern,  i'wd  principally 
upon  seeds,  and  seem  to  have  a  special  taste  for  those  of  thistles. 
When  one  finds  a  ripe  thistle  head,  he  at  once  begins  to  pick  out  the 
seeds  and  scatter  the  down,  at  the  same  time  making  a  great  jubi- 
lation, as  though  he  enjoyed  the  fun  of  seeing  the  down  fly.  This 
habit  has  earned   for   them   the   name   of   thistle    bird.     Thev    are 
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eminently  seed  lovers,  and  rarely  eat  anything  else,  except  a  few 
insects  during  the  season  of  reproduction.  The  only  mischief  so 
far  imputed  to  them  is  the  eating  of  the  seeds  of  useful  plants,  such 
as  lettuce  and  other  vegetables  on  seed  farms.  Investigation  has 
failed,  however,  to  find  a  case  where  the  damage  was  considerable. 
The  writer  visited  some  of  the  largest  seed  farms  in  California  and 
ascertained  that  while  birds,  especially  goldfinches,  ate  some  of  the 
ripening  seeds,  the  damage  had  never  been  serious  enough  to  warrant 
any  protective  measures.  The  writer  observed  goldfinches  feeding 
on  lettuce  seed,  but  the  birds  were  few,  and  all  they  could  eat  would 
have  no  appreciable  effect  on  the  quantity  of  seed  harvested. 

One  marked  peculiarity  of  the  goldfinches  is  their  bibulous  habits. 
They  seem  always  in  need  of  water,  perhaps  owing  to  the  habit  of 
eating  dry  seeds.  The  writer  has  seen  more  goldfinches  drinking  in 
one  day  than  he  has  seen  of  all  other  species  in  his  whole  life. 

Only  84  stomachs  of  the  willow  goldfinch  were  available  for  exami- 
nation, but  such  is  the  uniformity  of  the  food  that  a  larger  number 
would  probably  not  give  a  very  different  result.  No  stomachs 
were  taken  in  December,  but  all  the  other  months  were  represented. 
The  food  for  those  months  amounts  to  5  percent  of  animal  matter 
to  95  of  vegetable.  All  the  animal  food  was  found  in  10  stomachs, 
9  being  taken  in  March,  April,  and  May,  and  1 ,  containing  2  larvae, 
in  September.     Practically  all  the  vegetable  matter  is  seeds. 

Animal  food. — The  animal  food  was  composed  entirely  of  3  orders 
of  insects:  Bugs  (Hemiptera),  flies  (Diptera),  and  caterpillars 
(Lepidoptera).  Bugs  were  contained  in  5  stomachs  and  were  all 
plant  lice  (Aphididse).  They  aggregated  a  little  less  than  2  percent. 
Flies  were  found  in  1  stomach  taken  in  April.  They  were  in  the  shape 
of  larvae  or  maggots  and  amounted  to  less  than  one-half  of  1  per- 
cent. Caterpillars  were  contained  in  6  stomachs  and  aggregated 
less  than  3  percent.  Beetles,  wasps,  ants,  and  grasshoppers,  which 
so  often  constitute  the  bulk  of  the  animal  food  of  birds,  are  entirely 
wanting  in  the  stomachs  of  the  willow  goldfinch,  as  also  are  spiders. 

Vegetable  food. — Vegetable  matter  appeared  in  every  one  of  the 
84  stomachs,  and  73  of  them  held  no  other  food.  Hulls  of  oats  were 
found  in  1  stomach  taken  in  May.  It  amounted  to  65  percent  of 
the  contents  of  that  stomach,  and  was  the  only  thing  of  economic 
value  found  in  any  one  of  the  84  stomachs.  It  amounted  to  less  than 
one-half  of  1  percent  of  the  year's  food.  Seeds  of  various  weeds  come 
to  over  91  percent  of  the  diet,  and  are  found  in  every  stomach  in  every 
month.  For  seven  months  weed  seed  constituted  the  entire  food. 
The  following  plants  were  identified:  Centaurea  or  bur  thistle  in  18 
stomachs,  alfilaria  or  filaree  in  13,  sunflower  in  12,  groundsel  in  4, 
mouse-ear,  rust  weed,  and  tarweed  in  2  each.  As  the  goldfinch  takes 
a  good  deal  of  gravel  into  its  stomach,  many  of  the  seeds  are  ground 
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up  so  thai  recognition  ia  impossible.     A  few  stomachs  contained  a 

table  food  thai  could  not  be  identified,  perhaps  aomi   la 
broken  up  and  discolored.     Two  Btomachs  containing  this  substance 
wnv  those  of  nestlings  12  days  old.     One  was  entirely  filled  with  it, 
hut  the  other  contained  7">  percent  of  caterpillars. 

31  UMABl 

There  are  probablj  tew  birds  that  do  so  little  harm  as  the  willow 
goldfinch.  It^>  animal  food,  though  sjuall  in  quantity,  is  composed 
entirely  of  harmful  insects.  It  eats  no  fruit  and  practically  u<>  grain. 
Most  of  it^  food  consists  of  t  he  seeds  of  noxious  <>r  neut  ral  plants.  I  ts 
food  habits  commend  the  bird,  as  much  as  its  bright  plumage  and 
fine  song. 

QREEN-B  u  RED    GOLDFINCH. 
latragalinua  psaltria  hesperophilv 

The  green-backed  goldfinch  (PI.  VI)  occurs  over  most  of  California, 
except  the  mountains  and  the  deserts,  and  is  one  of  the  most  abun- 
dant birds.  It  is  a  lover  of  the  orchard  and  garden,  and  delights  to 
Linger  along  the  roads  and  in  weed  patches.  It-  favorite  feeding 
grounds  are  in  open  pastures,  where  the  bur  thistle  (Centaurea 
mdUeruns)  grows,  a  plant  specially  adapted  to  the  wants  of  the  gold- 
finch, for  it  throws  out  from  the  roots  short  seed-bearing  >talk>  that 
bear  seed,  while  the  rest  of  the  plant  is  making  growth  and  getting 
ready  to  produce  the  main  crop.  The  goldfinches  know  where  these 
seeds  are,  and  apparently  get  every  one  of  them.  Next  in  favor  is  the 
groundsel  {8enedo)}  which  grows  in  orchards,  and  on  the  unripe  seeds 
of  which  the  goldfinches  feed  to  repletion.  In  the  investigation  of 
the  food  of  this  bird  476  stomachs  were  examined.  They  were  taken 
in  every  month,  and  are  well  distributed.  Animal  food  amounts  to 
1.7  percent  and  vegetable  food  to  98.3. 

Animal  food. — Animal  food  was  contained  in  50  stomachs,  all 
taken  in  the  four  months  from  June  to  September  inclusive,  except 
one,  which  was  taken  in  November.  This  Btomach  contained  20  per- 
cent of  some  insect  food,  apparently  flies.  In  one  stomach  taken  in 
September  beetles  formed  1  percent  of  the  contents.  Xo  other  trace 
of  a  beetle  was  found.  A  small  wasp  or  bee  was  identified  in  one 
stomach,  also  taken  in  September.  It  amounted  to  2  percent  of  the 
contents  and  was  the  only  hymeiiopterous  insect  found.  Cater- 
pillars amount  to  only  a  small  fraction  of  1  percent,  and  were  con- 
tained in  2  stomachs,  one  taken  in  June  and  the  other  in  July. 

The  great  bulk  of  the  animal  food  was  made  up  of  Hemiptera  in 
the  form  of  plant  lice.  These  were  found  in  46  stomachs  distributed 
through  the  four  months  from  June  to  September  inclusive,  though 
more  than  half  of  them  were  taken  in  August.     One  stomach  was 
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entirely  filled  with  these  insects,  and  in  another  300  were  counted. 
Considered  in  relation  to  the  food  of  the  year,  however,  they  amount 
to  only  1.6  percent.  Many  of  these  plant  lice  are  of  the  kind  com- 
monly called  woolly  aphids,  because  their  bodies  are  covered  with 
a  white  cottony  appearing  substance,  really  a  white  wax,  which 
exudes  from  the  body  of  the  insect.  While  the  destruction  of  this 
small  number  of  insects  may  seem  insignificant,  yet  the  goldfinch  is 
one  of  the  forces  that  keep  within  reasonable  bounds  the  immense 
swarms  of  these  prolific  and  pestiferous  creatures.  By  far  the  greater 
number  of  these  aphids  were  found  in  the  crops  and  not  in  the 
stomachs;  but  as  many  of  the  latter  were  not  accompanied  by  the 
crops,  possibly  the  goldfinch  consumes  many  more  of  these  insects 
than  is  shown  above.  Then,  too,  aphids  are  very  fragile,  and  by  the 
time  they  reached  the  stomach  many  of  them  were  probably  too  much 
reduced  to  be  identified. 

Vegetable  food. — The  vegetable  food  may  be  divided  into  4  cate- 
gories: Fruit,  grain,  weeds,  and  miscellaneous  matter.  Fruit  was 
found  in  7  stomachs,  all  taken  in  June,  July,  and  August.  In  one 
case  it  was  a  berry  with  small  seeds,  which  have  not  yet  been  identified ; 
in  the  others  it  could  be  classed  only  as  fruit  pulp.  Altogether  it 
amounts  to  three-tenths  of  1  percent  of  the  year's  food.  A  single 
kernel  of  wheat  was  found  in  1  stomach  taken  in  December.  Weed 
seed  is  the  standard  food  of  this  goldfinch.  It  aggregates  over  96 
percent  of  the  year's  diet,  and  in  January  and  March  nothing  else  is 
eaten.  The  month  of  least  consumption,  August,  shows  over  86  per- 
cent, and  in  every  other  month  it  is  above  94.  While  several  species 
are  eaten  freely,  the  chief  is  the  Xapa,  or  bur  thistle  (Centaur ea  meli- 
tensis),  which  was  found  in  243  of  the  476  stomachs,  and  would  seem 
to  be  the  staff  of  life  of  the  goldfinch.  It  is  a  small  hard  seed  covered 
with  an  apparently  siliceous  shell,  with  a  hook  at  one  end  and  a 
bunch  of  stiff  bristles  at  the  other.0  Generally  the  bird  skillfully 
removes  this  shell  and  swallows  only  the  starchy  pulp.  Many  kinds 
of  weed  seed  were  found  in  the  469  stomachs  examined,  and  only  7 
did  not  contain  any;  394  contained  nothing  else. 

Other  vegetable  food,  some  of  it  not  satisfactorily  identified  and 
some  of  it  rubbish,  amounts  to  1J  percent  of  the  whole.  In  regard 
to  eating  seeds  of  garden  vegetables  on  seed  farms,  what  was  said  of 
the  willow  goldfinch  will  apply  with  equal  truth  to  this  species. 
What  seemed  to  be  the  petals  of  flowers  were  found  in  a  few  stomachs, 
but  did  not  reach  a  respectable  percentage.  It  does  not  appear 
that  the  green-backed  goldfinch  requires  any  other  food  than  weed 
seed,  and  of  this  one  or  two  varieties  suffice.     The  following  is  a  list 

a  PL  II,  fig.  1,  Part  I,  opp.  p.  16. 


Green-backed  Goldfinch 
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of  the  seeds  identified  and  1 1 w  number  of  stomachs  in  which  each 
species  w  as  found  : 

Bunflower    //<  lianthtu  sp  I 

r  tar  weed  (Hemizonia  fasciculate  I 
Tarn  i 

M.i\  w  eed    Antfn  mis  ootula  1" 
Groundsel    s 

Bur  thistle  {Centaurea  metUentu) 243 

Black  nightshade   Solanum  nigrum                                                       I 

Turkey  mullein  I  En  mocarput  tetigeru*) is 

Alfilaria  I  Erodium  dcutarium  > U 

Black  mustard  I  Brauica  \  igra  \ I 

Miner's  Lettuce  I  Montia  per/oUata 2 

Bed  maids  (<  hhmdrima  mt  nzieri) 1 

Pigweed  •  Amaranthut  ret                 90 

Ghickweed   SU  liana  media) S 

Oatchflj   {&                   1 

Knotweed    Polygonum  >j>.) 2 

Bonel                        1 

(J 

-I    MMAKY. 

If  there  are  any  faults  in  the  food  habits  of  the  green-backed  gold- 
finch, the  writer  does  not  know  them.  The  little  animal  food  it  c<>n- 
sumes  consists  of  harmful  insects,  and  practically  all  of  its  vegetable 
food  consists  of  seeds  of  useless  or  harmful  weeds.  This  goldfinch 
should  he  protected  to  the  fullest   extent. 

INTERMEDIATE    AND    NT  IT  ALL    BPABBOWS. 

(Zonotrickia  leucophrys gambeli  and  nuitalli.) 

One  or  the  other  of  these  two  subspecies  of  the  white-crowned 
sparrow  is  found  throughout  the  year  in  some  part  of  California,  and 
in  winter  the  intermediate  (gambeli)  i-  distributed  nearly  all  over  the 
lower  part-  of  the  State.  These  sparrows  frequent  valley-,  brushy 
hillsides,  highways,  and  cultivated  fields.  The  only  complaint  against 
them  is  that  in  spring  and  in  winter  they  eat  huds  of  fruit  trees.  Buds 
are  usually  overabundant,  and  the  loss  of  some  is  generally  a  benefit 
to  the  tree;  in  any  event  it  would  require  a  very  thorough  disbudding 
to  do  much  damage. 

For  the  investigation  of  the  bird's  food,  516  stomachs  were  avail- 
able, taken  in  every  month  of  the  year,  though  August  was  represented 
by  only  one.  and  May  and  July  by  two  each.  The  first  analysis  gives 
7.4  percent  of  animal  matter  to  92.6  of  vegetable. 

Animal  food. — Beetle-  amount  to  1.4  percent  of  the  food.  In  June 
they  reach  nearly  S  percent,  but  in  the  other  month-  are  unimportant. 
Practically  all  of  them  are  harmful.  Hymenoptera  amount  to  1.9 
percent.     In  June  they  reach  over  16  percent,  but  in  the  other  months 
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rise  barely  above  1  percent.  They  were  contained  in  66  stomachs, 
of  which  48  held  ants  and  18  contained  wasps  and  bees.  Parasitic 
species  were  noted  in  several  stomachs. 

Hemiptera  amount  to  one-half  of  1  percent,  and  were  identified  in 
11  stomachs,  of  which  5  contained  black  olive  scales;  2,  leafhoppers; 
3,  stinkbugs;  and  1,  a  tree  hopper.  Caterpillars  are  the  largest  item 
of  animal  food  and  amount  to  about  3.5  percent.  Most  of  them  were 
eaten  in  July,  when  they  constituted  37.5  percent  of  the  food,  but  as 
only  2  stomachs  were  collected  in  that  month,  this  record  can  not  be 
taken  as  final. 

Vegetable  food. — Fruit  amounts  to  4.5  percent.  It  was  eaten  rather 
irregularly,  but  most  of  it  from  March  to  July,  inclusive.  A  mere  trace 
was  found  in  stomachs  taken  in  September  and  October.  Elder- 
berries were  found  in  5  stomachs,  blackberries  or  raspberries  in  3, 
figs  in  3,  cherries  in  2,  and  in  1  a  small  berry  not  positively  identi- 
fied. The  cherries  were  unripe  and  only  partly  grown.  A  little  pulp 
was  noticed  that  might  have  been  from  some  larger  fruit.  The  great 
bulk  of  it  was  taken  in  May,  June,  and  July.  Grain  aggregates  8.6 
percent.  It  was  contained  in  69  stomachs,  as  follows:  Oats  in  56, 
wheat  in  7,  barley  in  5,  and  corn  in  1.  Most  of  it  was  eaten  in  the 
three  winter  months,  a  little  in  the  fall  and  spring,  but  practically 
none  in  summer.  Only  3.5  percent  was  eaten  in  March,  which  would 
seem  to  indicate  that  this  bird  does  not  devour  the  newly  sown  grain. 

Like  many  other  fringilline  birds,  white-crowned  sparrows  subsist 
largely  on  weed  seed.  It  is  eaten  freely  in  every  month,  and  amounts 
to  74  percent  of  the  yearly  food.  June  is  the  month  of  least  consump- 
tion, 33  percent,  but  that  is  the  month  when  the  most  insects  and  fruit 
are  eaten.  The  1  stomach  taken  in  August  was  entirely  filled  with 
this  food,  and  it  was  over  90  percent  of  the  contents  of  those  taken  in 
September  and  October.  Of  the  516  stomachs  only  38,  or  a  little 
more  than  7  percent,  contained  no  weed  seed. 

Following  is  a  list  of  the  species  identified  and  the  number  of 
stomachs  in  which  each  was  contained: 

Sunflower  (Helianthus  sp.) 3 

Lesser  tarweed  (Hemizonia  fasciculata) 1 

Tarweed  ( Madia  sativa) 34 

Mayweed  (Anthemis  cotula) 75 

Bur  thistle  ( Centaurea  melitensis) 38 

Sow  thistle  (Sonchus  asper) 4 

Prickly  lettuce  (Lactuca  scariola) 1 

Nightshade  (Solanum  nigrum) 70 

Senna  (Cassia  sp.) 7 

Lupine  (Lupinus  sp.) 1 

Clover  ( Trifolium  sp.) 1 

Mountain  lilac  (Ceanothus  sp.) * 1 

Poison  oak  (Rhus  diversiloba) 12 

Alrilaria  (Erodium  cicutarium) 45 
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i  S 
I>1. i'  k  mustard 

I  rnia  popp)  I 

Miner's  lettuce     Hontia  per/oliai 
Pted  maids    I  ilandrinia  n  i 

Purslane    Portulaca  oUraeea) .4 

podium  album  .  12 

h  pigweed    Amaranthus  retroflexus) 

Spun  .     s  l<> 

(hi.  k .  S    Uaria  media) L6 

Ofctchfl]     S  

Knotweed  I  Polygonum  sp.) 7<; 

S« .rr«  • !  IK 

Brome  grass    Br        rsp    20 

Wild  i /at mi  | 34 

i 'unary  seed    PAofarit  eo.  arimj  i  2 

Johnson  grass   An>lr<)/>n,jo/i  sorghum) I 

li 

Unidentified L68 

As  thi>  bird  bakes  a  great  deal  of  gravel,  the  seeds  eaten  are  soon 
ground  into  paste,  which  renders  specific  identification  impossible. 
Many  Btomacbs  were  entirely  filled  with  food  in  this  condition,  which 
accounts  for  the  Large  amount  of  unidentified  material.  Very  few 
whole  seeds  were  unidentified.    The  white-crown  is  evidently  fond 

Of  variety,  for  several  stomachs  contained  as  many  as  9  different 
species  of  Beeds.  It  will  he  noted  also  that  rough  pigweed  is  the 
favorite  food,  while  the  Arkansas  goldfinch  preferred  bur  thistle. 

Miscellaneous  vegetable  matter  amounts  t<>  5  per  cent,  and  was 
found  in  30  stomachs.  Of  these,  11  contained  fragments  of  flowers, 
probably  of  fruit  trees,  for  in  some  cases  the  embryo  fruit  could  be 
made  out.  This  is  not  a  very  heavy  indictment  on  the  score  of 
destroying  buds  and  hlossoms.  Fibrous  vegetable  matter  of  uncer- 
tain origin  was  found  in  quite  a  uumber  of  stomachs;  perhaps  it  was 
grass  which  had  been  subjected  to  the  grinding  action  of  the  stomach. 

-I    MMAKY. 

Evidently  neither  the  farmer  nor  the  fruit  grower  has  much  to  fear 
from  the  white-crowned  Bparrow.  On  the  contrary  the  bird  destroy- 
some  insects,  all  of  which  are  harmful,  and  a  vast  number  of  seed-  of 
noxious  weed-.  The  little  fruit  it  eat-  i-  mostly  wild,  and  it-  grain 
eating  is  practically  confined  to  the  months  when  the  only  grain 
available  is  waste  or  volunteer.  In  the  above  record  there  is  little 
to  substantiate  the  accusation  that  the  bird  destroy-  fruit  bud-,  and 
probably  it  is  only  under  very  exceptional  circumstances  that  it  does 
any  damage  in  this  way. 
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GOLDEN-CROWXEI)    SPARROW. 
(Zonotrichia  coronatu. 

The  golden-crowned  sparrow  arrives  in  California  from  the  north 
in  September,  and  departs  for  its  summer  residence  in  April.  In 
winter  it  spreads  over  the  country,  lives  wherever  food  can  be  obtained, 
except  perhaps  in  the  forest,  and  may  often  be  seen  in  the  garden 
among  the  fruit  trees  or  in  the  rose  bushes.  It  is  also  found  in  lonely 
canyons  or  on  the  cattle  ranges  in  the  hills.  In  general  appearance 
and  in  food  habits  it  does  not  differ  essentially  from  the  white-crown. 
For  the  determination  of  its  food  184  stomachs  were  available,  taken 
from  October  to  April,  inclusive.  The  animal  food  amounts  to  0.9 
percent,  vegetable  to  99.1. 

Animal  food. — The  animal  food  consists  of  insects,  and  is  pretty 
well  distributed  among  the  various  orders.  Xo  great  quantity  was 
found  in  any  one  stomach,  and  it  is  eaten  so  rarely  and  in  such  small 
quantities  that  the  wonder  is  that  it  is  eaten  at  all.  Singularly 
enough  two  worker  honeybees  were  found  in  one  stomach.  It  is 
evident  that  the  golden-crown  does  not  search  for  insects,  and  takes 
only  those  that  come  in  its  way. 

Vegetable  food. — The  vegetable  food  consists  of  fruit,  buds  and 
flowers,  grain,  and  some  miscellaneous  matter.  Fruit  can  not  be  a 
prominent  item  in  the  food  of  this  sparrow,  owing  to  the  time  of  year 
it  spends  in  California.  One  stomach  taken  in  March  contained  a 
little  fruit  pulp,  probably  left  over  from  the  previous  season.  Fruit 
was  found  also  in  2  stomachs  taken  in  October  and  in  2  taken  in 
November.  In  one  it  consisted  of  elderberries;  in  one,  of  grape;  in 
another,  it  was  thought  to  be  apple;  while  in  the  fourth,  it  was 
unidentifiable.  In  all,  it  amounts  to  a  little  more  than  1  percent 
of  the  food.  Remains  of  buds  and  flowers  were  found  in  stomachs 
taken  in  every  month  of  the  bird's  stay  in  the  State,  except  October 
and  November,  when  buds  are  very  small.  They  were  found  in  56 
stomachs;  the  average  for  the  season  is  29.5  percent,  and  in  March 
it  rises  to  nearly  78  percent.  TThere  this  bird  is  abundant,  it  may  do 
mischief  if  it  visits  the  orchards.  In  the  stomach  of  no  other  species 
yet  examined  has  been  found  so  much  of  this  kind  of  food,  which 
makes  it  probable  that  much  of  the  bud  and  flower  eating  imputed 
to  the  linnet  and  white-crown  is  really  done  by  the  golden-crown. 

Grain  was  eaten  during  every  month  of  the  bird's  stay  in  the  State, 
but  as  none  of  these  was  a  harvest  month,  little  damage  was  done. 
March,  the  sowing  month,  showed  but  little  more  than  5  percent, 
while  over  66  percent  was  eaten  in  January.  The  average  for  the 
season  was  nearly  26  percent.  It  was  found  in  23  stomachs,  of 
which  12  contained  oats;  6,  wheat;  2,  barley;  2,  corn;  and  1,  doubtful. 
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Weed  seed  uinounta  to  33  percent  of  the  food  and  is  eaten  in  «•■■ 
month,     li   is,  however,  complementary    to  the  bud  and   blossom 
(<un\,  the  "lit*  increasing  as  the  other  decreases.     Weed  need  b< 
with  a  percentage  of  83  in  ( October,  and  gradually  diminishes    while 
buds  and  blossoms  appear  i i i — t   in   December  with  22  percent   and 
increase  to  t  heir  maximum  in  April. 

I  m'Iow  Is  a  list  of  species  identified,  Bhowing  the  number  of  stomachs 
in  w  hich  each  \\  as  contained : 

Tarweed  (  Madia  Bativa) 11 

Ma\  weed  I  Audit  nils  eotula  | l"> 

Bur  thistle  (Q  nkturea  im  lit*  nsii 18 

Nightshade   Solatium  nigrum  » L6 

Lupine  I  Lupinut  sp.) l 

Clover    Trtfoliwn  ep.) 2 

Turkey  mullein  I  En  mocarput  m  Hgt  pus) 2 

Poison  oak    Khutd                30 

Aifilaria    /.'  vdium  excutarium  \ 16 

Geranium  I G*  milium  diss,  etum  I 16 

M  ustard  l  BratsicQ  n  igra ) 1 

Rough  pigweed     Amurantfuis  n  troflextu) IB 

Spur!                                                 4 

Chickweed  (Stellaria  media) 1<) 

Gatchfly  (SxUru  sp.) 1 

Knotweed                 imsp.) 1() 

Sorrel  I  Rum*  i  sp.  10 

Brome  grass    B  omus  sp.) 11 

p.) 1 

Seeds  of  conifer 1 

I'll  idcll  tilled 39 

The  last  item  includes  stomachs  in  which  the  food  was  ground  to  a 
pulp,  rendering  identification  impossible.  Few  whole  seeds  wen- 
unidentified.  Poison-oak  seeds  are  indicated  as  found  in  30  stomachs, 
hut  as  a  matter  of  fact  not  a  single  seed  of  that  plant  was  seen  in  any 
stomach.  The  birds  ate  only  the  wax  which  surrounds  those  seeds 
and  which  contains  certain  woody  granules  by  which  it  can  at  once 
be  identified.  This  species,  then,  does  not  aid  in  the  dissemination  of 
i  hese  noxious  plants. 

SUMMARY. 

From  the  foregoing  it  is  evident  that  the  golden-crown  during  its 

stay  in  California  does  but  little  service  in  destroying  insects.  On 
the  other  hand,  it  does  no  direct  harm  to  fruit,  and  little,  if  any.  t<> 
grain.  It  does  good  by  destroying  weed  seed,  although  not  as  much 
as  some  otber  species.  By  the  destruction  of  buds  and  blossoms  it 
may  do  serious  harm  where  it  is  numerous  and  visits  the  orchards. 
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WESTERN    CHIPPING    SPARROW. 

(Spizella  passerina  arizonx.) 


The  western  chipping  sparrow  occurs  during  the  breeding  season 
and  early  fall  over  most  of  the  State,  and  winters  sparingly  in  the 
southern  part.  Like  its  eastern  relative  it  is  very  domestic,  and  often 
builds  its  nests  in  gardens  and  orchards.  The  bird  well  merits  the 
name  socialis,  now7,  unhappily,  superseded,  and  its  gentle  and  con- 
fiding ways  endear  it  to  all  bird  lovers.  It  is  one  of  the  most  insectiv- 
orous of  all  the  sparrows,  and  is  valuable  in  the  garden  or  about  the 
farm. 

For  the  investigation  of  this  bird's  food  96  stomachs  were  available. 
They  were  taken  from  April  to  October  inclusive,  and  probably  give 
a  fair  idea  of  the  food  for  that  part  of  the  year.  It  is  quite  likely 
that  the  wTinter  food  consists  largely,  if  not  entirely,  of  weed  seeds,  as 

4  stomachs  taken  in  the  southern  part  of  the  State  in  winter  (not 
included  in  this  investigation)  were  almost  entirely  filled  with  this 
food.  The  first  division  of  the  stomachs'  contents  gives  45  percent 
of  animal  food  and  55  percent  of  vegetable. 

Animal  food. — The  animal  food  consists  of  insects  and  spiders,  witJJ 
a  few7  bits  of  eggshell.  Beetles  were  eaten  from  April  to  August  inclu- 
sive,'with  the  maximum  of  23  percent  in  July.  In  one  stomach  were 
the  remains  of  30  wreevils  or  snout  beetles,  but  so  badly  crushed  and 
broken  that  specific  identification  was  impossible.  The  average 
monthly  percentage  is  6.7.  Hymenoptera  amount  to  11.8  percent. 
They  are  represented  mostly  by  ants,  wdth  which  several  stomachs 
were  entirely  filled.  The  greatest  quantity  were  eaten  in  June,  when 
they  aggregated  67.5  percent,  or  more  than  four-fifths  of  the  animal 
food  for  the  month.  In  the  other  months  they  were  taken  rather 
irregularly  and  in  small  quantities. 

Hemiptera  are  eaten  to  the  average  extent  of  7.5  percent.  They 
appear  rather  irregularly,  and  the  greatest  consumption  is  in  October, 
20  jDercent.  None  were  found  in  August  or  September  stomachs,  but 
as  only  4  were  collected  in  October,  and  not  many  in  the  two  previous 
months,  the  record  can  not  be  considered  as  fully  reliable.  They  con- 
sist of  stinkbugs  and  leaf  hoppers,  with  a  few  others,  of  which  the 
most  interesting  are  scales  and  plant  lice.     These  were  each  found  in 

5  stomachs.  The  scales  were  the  black  olive  species  (Saissetia  olese). 
Dipt  era,  or  flies,  do  not  appear  to  be  favorite  food  with  the  chipping 
sparrow.  They  w7ere  eaten  only  in  the  months  from  April  to  July 
inclusive,  with  the  maximum  consumption  in  May,  when  about  12 
percent  were  taken,  or  more  than  half  of  all.  The  average  per  month 
is  only  3  percent. 

Caterpillars  are  evidently  the  favorite  animal  food,  as  they  wTere 
eaten  to  an  average  extent  of  14.7  percent,  or  more  than  any  other 
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insect.     The}  appear  in  the  food  during  everj   month  of  the  bird's 
gtaj  in  the  north  except  October,  and  probably  a  greater  muni" 
stomachs  w«>nlil  have  shown  some  in  that   month.     Two  Btomaclis 
contained  |>nj>;»'  of  tin*  codling  moth.     (>nl\  cue  Btomach  held  [ 
hoppers,  and  that  was  taken  in  June.     Some  spiders  and  eggshells 
make  1 1 1 >  nf;iil\   l  percent,  and  complete  the  ;iniin;il  food. 

l  i  <u  tdhh  food,  drain  in  the  shape  of  oats  was  found  in  5  stomachs, 
all  collected  in  July.  The  total  amount  for  that  month  is  6  percent, 
or  less  than  l  percent  for  the  season.  A.  mere  trace  of  fruit  was  found 
in  one  stomach  in  June.  Weed  seed  was  eaten  in  everj  month  of  the 
bird's  siav.  ami  probably  throughout  the  year.  It  amounts  t<>  over 
53  percent  <>f  the  fond,  and  in  September  ru  3  percent,    dune 

was  the  month  of  least  consumption,  9  percent,  when  insects  evidently 
took  its  place.     The  species  identified, and  the  number  of  stomachs 

in  which  each  was  found,  arc  as  follow-: 

Bur  thistle  (<  '<  ntaurea  rm  lib  ruts) '_' 

Nightshade  {Solarium  nigrum  | I 

Altilaria  (Erodium  acuiarium) 

Miner's  Lettuce  (  Montia  perfoliata  | 3 

Red  maids  {( aKndrinia  u                2 

Rough  pigweed  (Amaranthus  n  troJU  tus  i L6 

Chickweed  (SuUoria  media) L3 

Knot  weed  (Polygonum  ep.) I 

Timothy  (PhU  "m  protease) I 

Ifeadow  graas  I  I'>>a  ep.) 1 

Panic  grass  (Panicum  sanguinah  1 2 

Wild  <                  i/atua) I 

p.) 2 

Unidentified 

Most  of  the  unidentified  seeds  were  so  badly  ground  up  that  it  was 
impossible   to   recognize   the   species.     The   greater  part    probably 

belonged  to  species  included  in  the  above  list.  A  few  very  small 
giass  seeds  were  not  further  identified. 

Feeding  th  young. — A  nest  with  4  young  of  this  species,  about  C>  days 

old  when  first  observed,  was  watched  at  different  hours  on  four  days. 
On  the  morning  of  the  fifth  day  a  pair  of  jays  carried  oil'  the  young 
birds.  In  the  seven  hours  of  observation  11(.)  feedings  were  noted, 
or  an  average  of  17  feedings  per  hour,  or  four  and  one-fourth  feedings 
per  hour  to  each  nestling.  This  would  give  for  a  day  of  fourteen  hours 
at  least  238  insects  destroyed  by  the  brood. 

SUMMARY. 

In  the  foregoing  discussion  of  the  food  of  the  chipping  sparrow  it 
plainly  appears  that  the  diet  is  made  up  almost  exclusively  of  harm- 
ful elements.     No  useful  beetles  of  any  consequence  were  eaten.     Of 
Ilymenoptera,  ants,  which  are  either  harmful  or  neutral,  predominate, 
38301— Bull.  34—10 6 
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while  caterpillars,  which  are  a  universal  pest,  are  the  favorite  animal 
food.  In  the  vegetable  portion  of  the  diet  fruit  and  grain  appear  as 
mere  traces,  while  the  seeds  of  noxious  weeds  make  up  the  bulk  of 
the  food.  It  is  not  necessary  to  further  eulogize  this  bird,  as  it  is 
already  welcomed  everywhere,  as  it  should  be. 

WESTERN    SNOWBIRD. 

(Junco  hyemalis  thurberi  and  other  subspecies.) 

Several  subspecies  of  junco  occur  in  California.  One  form,  J. 
pinosus,  is  a  resident  of  the  Monterey  Bay  region  the  year  round. 
Another,  thurberi,  is  a  resident  of  the  State  throughout  the  year,  but 
winters  in  the  valleys  and  breeds  in  the  mountains.  Two  others, 
oreganus  and  connectens,  occur  in  winter  only,  when  all  the  forms 
spread  out  and  cover  a  considerable  part  of  the  State.  It  would  be 
better  to  treat  the  four  races  separately,  but  as  many  of  the  stomachs 
were  collected  before  the  races  were  recognized,  their  exact  identity 
is  unknown.  They  will  be  discussed,  therefore,  as  a  whole,  but  what 
is  said  of  summer  food  will  not  apply  to  oreganus  and  connectens. 

For  this  investigation  269  stomachs  were  available.  They  were 
collected  in  every  month  except  May.  March,  April,  June,  and 
August  are  poorly  represented,  but  the  other  months  have  each  a 
good  quota.  The  first  analysis  of  the  food  gives  24  percent  of  animal 
matter  to  76  of  vegetable. 

Animal  food. — Beetles  amount  to  5  percent,  and  nearly  all  were 
eaten  in  the  months  from  March  to  July  inclusive,  with  no  record 
for  May.  With  the  exception  of  two  ladybirds  (Coccinellida?)  found 
in  2  stomachs,  not  a  useful  species  was  identified  in  the  whole. 
Weevils  make  up  the  bulk  of  this  item,  and  a  species  of  scolvtid 
(PM&osinus  punctatus)  was  found  in  1  stomach  to  the  extent  of 
65  percent  of  its  contents.  Hymenoptera  were  represented  mostly 
by  ants,  with  a  few  wasps,  amounting  in  all  to  a  little  more  than  2 
percent  of  the  food.  Caterpillars  are  apparently  the  favorite  insect 
food,  forming  9.4  percent  of  the  diet.  The  great  bulk  were  eaten 
from  April  to  August,  and  the  single  stomach  taken  in  August  con- 
tained 67  percent  of  them.  No  special  pest  was  identified.  Bugs, 
grasshoppers,  a  few  other  insects,  and  spiders,  make  up  the  remainder 
of  the  animal  food,  7.3  percent. 

Vegetable  food. — Seeds  of  blackberry  or  raspberry  were  found  in 
1  stomach  and  elderberries  in  2.  In  14  stomachs  taken  in  November 
was  found  fruit  pulp  averaging  over  1 1  percent  of  the  food  of  the 
month.  As  all  fruit  except  olives  is  harvested  before  that  time, 
probably  the  berries  were  of  no  value. 

Grain  was  eaten  from  October  to  March  inclusive,  and  amounted 
to  8  percent  for  the  year.     All  of  it  was  contained  in  30  stomachs,  as 


SPABBO*    i  a.mii.\. 

follow-:  Oats  in  15,  wheat  in  9,  bariej  in  i.  com  in  i.  and  unidenti- 
fied in  1.  None  was  taken  in  a  harvest  month.  The  greate  I 
amount,  more  than  30  percent,  was  eaten  in  March,  the  Bowing 
month,  probabrj  much  of  it  From  newlj  bowd  fields. 

Weed  seed  aggregates  01.8  percent  <>f  the  food,  and  was  eaten  in 
Bverj  month.  In  September  it  amounted  to  nearly  95  percent.  A 
few  seeds,  mostrj  of  grass,  were  Qot  identified.  The  Following  is  s 
Est  «>f  identified  species  and  the  number  of  Btomachs  in  which  each 
was  contained : 

Bagweed    Ambrotia  >p.  | l 

Tunreed  I  Madia  tativa) 4 

Mayweed  ( Anthemu  eotula) 1 1 

Bur  thistle  (G  ntaurea  meUtt  ruit) 16 

s.«w  thistle  (8onehut  atper) 2 

Nightshade  I  Solantun  nigrum  | II 

Lupine  t Lupin  us  sp    ' 1 

Clover  |  Trijnliiim  sjo 1 

oak  |  Rkm  divertiloba  i L3 

Altilaria  { Knxliuin  cicuturiunt  | M 

Geranium  {Geranium  directum  \ 4 

M  usUurd  ( Bnutioa  n  igra) 3 

Minor's  lettuce  I  MorUia  perfoliaia  | L3 

Red  maidfl  (( nlandrinia  mt  nzieai) 2 

Purslane  [Portuhun  olerocea  | 1 

Rough  pigweed  (Arnaranthui  retroflexue) :*5 

Bpurry  1 8pi  run  in  an  i  ruts) !) 

duckweed  I SU  Uaria  media  i \'2 

Catohtly  {Silenetrp.) 21 

Enotweed  (Polygonum  sp.) 33 

Sorrel                ap.) 26 

Wild  i                 ifatua  8 

Timothy  (PkU  um  praU  nee) I 

Panic  gra<s  |  Panicum  sp.) 3 

Sedge                   i 14 

Coniferous  seeds  not  identified 4 

Unidentified 2 

Remains  of  blossoms  were  found  in  1  stomach.  The  seeds  of 
poison  oak  were  not  discovered  in  the  stomachs,  but  the  characteristic 
granules  that  arc  embedded  in  the  waxy  coating  of  the  seeds  were 
identified,  thus  showing  that  the  birds  cat  this  wax  without  swallow- 
ing the  seed  itself. 

SUMMARY. 

The  insect  food  of  the  snowbirds  is  composed  almost  entirely  of 
harmful  species,  of  which  caterpillars  form  the  Largest  item.  Snow- 
birds do  no  damage  to  fruit  or  grain.  They  cat  large  quantities  of 
weed  seeds,'  thereby  rendering  a  service  to  agriculture. 
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WESTERN    SONG    SPARROW. 

(Melospiza  melodia  samuelis,  heermani,  and  other  subspecies.) 

Song  sparrows  inhabit  not  only  the  greater  part  of  California  but 
all  of  the  United  States,  except  areas  where  conditions  are  unsuitable. 
These  birds  van'  much  in  habits,  as  well  as  in  size  and  coloration. 
Some  forms  live  along  streams  bordered  by  deserts,  others  in  swamps 
among  bulrushes  and  tules,  others  in  timbered  regions,  others  on 
rocky  barren  hillsides,  and  still  others  in  rich  fertile  valleys.  Each 
area  has  its  peculiar  form,  and  in  fact  it  is  hard  to  imagine  any  locality 
adapted  to  a  land  bird  of  the  Temperate  Zone  which  does  not  fit  some 
form  of  the  song  sparrow.  With  such  a  variety  of  habitat,  the  food 
of  the  species  necessarily  varies  considerably.  It  is  impossible  to 
treat  here  the  several  forms  separately,  and  the  best  we  can  do  is  to 
give  a  general  idea  of  the  yearly  diet  of  the  species  as  a  whole. 

For  the  investigation  of  the  food  of  the  western  song  sparrows,  321 
stomachs,  belonging  to  4  or  5  subspecies,  were  available.  They 
were  collected  in  every  month  of  the  year,  and  fairly  represent  the 
whole  State.  The  first  analysis  separates  the  food  into  21  percent 
of  animal  matter  and  79  of  vegetable.  This  is  less  animal  food  than 
is  eaten  by  the  snowbird,  much  less  than  by  the  chipping  sparrow, 
but  much  more  than  by  the  white-crowned  or  golden-crowned 
sparrows. 

Animal  food. — Animal  food,  consisting  principally  of  insects,  is 
eaten  with  a  fair  degree  of  regularity  through  the  year.  Beginning 
with  a  minimum  of  3  percent  in  September,  based  on  the  examina- 
tion of  97  stomachs,  it  rises  gradually  to  a  maximum  of  over  71 
percent  in  May.  Beetles  are  the  largest  item,  and  a  greater  or  less 
number  were  eaten  every  month  except  December,  an  omission 
probably  accidental.  The  average  for  the  year  is  6.6  percent.  In 
June,  the  month  of  greatest  consumption,  nearly  29  percent  were 
eaten.  With  the  exception  of  the  remains  of  tiger  beetles  (Cicin- 
delidae)  in  3  stomachs  and  predaceous  ground  beetles  (Carabidse)  in 
10,  all  were  of  harmful  families,  the  leaf  beetles  (Chrysomelidge)  and 
weevils  (Rhynchophora)  being  most  prominent. 

Hymenoptera  (bees,  wasps,  and  ants)  were  taken  very  irregularly, 
and  amount  to  only  3  percent  of  the  food.  Ants  were  found  in  22 
stomachs,  and  bees  and  wasps  in  20.  Hemiptera,  or  bugs,  form  only 
about  2  percent  of  the  year's  food,  but  17  percent  of  the  food  eaten 
in  May.  The  black  olive  scale  was  found  in  2  stomachs  and  a  species 
not  identified  in  1.  Leafhoppers,  spittle  insects  (Cercopida?),  and 
a  few  other  forms  make  up  the  rest  of  this  item.  Diptera  (flies)  were 
eaten  from  May  to  September  inclusive.  In  May  they  amount  to 
over  11  per  cent,  but  fall  away  rapidly,  and  the  aggregate  for  the 
year  is  only  2  percent.  A  few  crane  flies  (Tipulidse)  and  the  house 
fly  family  (Muscidae)  were  the  only  forms  recognized. 
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Caterpillars,  while  taken  in  nearly  even  month,  were  eaten 
Irregularly  and  to  tlie  extent  of  I  3  percent  only.  There  wraa  a  fair 
percentage  From  March  to  August  inclusive,  l>ut  in  other  months  a 
trifle  or  none,  except  December,  in  which  5  percent  were  found.  May 
shows  the  greatest  amount,  l  I  percent.  Grasshoppers  are  apparently 
not  relished  by  the  song  sparrow.     A  mere  trace  of  these  insects  was 

found  in  :i  few  Btomachs  collected  in  I'Yhril.i  r\  ,  M;i\  .  J  line.  ;md  A.UgUSt. 

They  ^\^  not  form  an  appreciable  percentage  of  the  food.  A  lYw 
insects  t«><>  finely  pulverized  for  recognition,  some  spiders,  and  a  U-w 

snails  make  up  the  remainder  of  the  animal  food,  2.5  percent. 

Vegetable  food.  Evidence  of  fruit  eating  was  found  in  1!)  stomachs 
a-  follows:  Seeds  of  Rubus  (blackberries  or  raspberries)  in  9,  elder- 
berries in  l.  cherries  in  2,  figs  in  1,  and  fruit  pulp  or  skins  in  3.  In 
all  it  amounts  to  a  trifle  more  than  2  percent  <>f  the  food.  Grain  was 
absent  in  all  stomachs  collected  from  February  to  dune  inclusive,  and 
in  November.     What  was  eaten  in  the  other  months  comes  to  a  little 

more  than  3  percent  for  the  year.      The  most,  11    percent,  was  taken 

in  January,  but  July  shows  very  nearly  the  same.  'Phis  Last  was 
perhaps  gleaned  from  the  field.    The  varieties  are  as  follows:  Barley 

found  in  7  stomachs,  oats  in  5,  and  wheat  in  2. 

The  chief  food  of  the  song  sparrow  is  weed  seed.     This  amounts 
to  To  percent  of  the  year's  food,  and  varies  from  one-fifth  to  very 

nearly  the  whole  of  each  month's  diet.  In  September,  when  animal 
food  is  at  its  minimum,  weed  seed  reaches  a  little  more  than  93  per- 
cent. On  the  other  hand,  in  May,  when  animal  food  is  at  its  maxi- 
mum, weed  seed  shrinks  to  a  little  less  than  21  percent.  Of  the  321 
stomachs,  302,  or  1»4  percent,  contained  weed  seed.  Of  these,  171, 
or  53  percent  of  all,  were  completely  filled  with  it.  There  were  only 
1'.)  stomachs  that  did  not  contain  more  or  less  of  this  food.  The 
record  of  this  sparrow  for  eating  weed  seed  is  excelled  by  only  four 
species  of  California  birds — the  linnet,  the  two  goldfinches,  and  the 
white-crow  ned  sparrow. 

Following  are  the  species  of  weed  seeds  identified  and  the  number 
of  stomachs  in  which  each  was  found: 

Sunflower  (IMianthus  sp.) 1 

Lesser  tarweed  (//» mizoniafasciculata) 1 

Tarweed  ( Madia  aativa) ?) 

Mayweed  (An/hi  mil  cotula) 7 

Bur  thistle  I  (  •  ntaurea  unlit,  nsis) 36 

Sow  thistle  (Sonchus  asper  and  olt  raa  us) 5 

Salsify  ( Tragopogon  porrifolius) 1 

Henbit  (Lamium  amplexicaule) 1 

Nightshade  (Solanuin  nigrum) 

Nine  bark  (Opulaster  opuJifolius) 1 

Turkey  mullein  (Ercmocarpus  setigerus) 1 

Poison  oak  (Rhus  diversiloba) 3 

Alfilaria  (Erodium  cicutarium) 23 
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Geranium  (Geranium  carolinianum) 1 

Mustard  (Brassica  nigra) 1 

Miner's  lettuce  ( Montia  perfoliata) 26 

Red  maids  ( Calandrinia  menziesi) 6 

Pigweed  ( Chenopodium  album) 1 

Rough  pigweed  (Amaranthus  retroflexus) 113 

Spurry  (Spergula  arvensis) 12 

Chickweed  (Stellaria  media) 32 

Catchfly  (Silene  sp.) 3 

Knotweed  (Polygonum  sp.) 44 

Sorrel  (Rumex  sp.) 16 

Brome  grass  (Bromus  sp.) 4 

Wild  oats  (Avenafatua) 14 

Timothy  (Phleum  pratense) 1 

Canary  seed  (Phalaris  caroliniand) 2 

Fox  tail  ( Chaetochloa  sp.) 1 

Panic  grass  (Panicum  sanguinale) 4 

Sedge  ( Carex  sp.) 8 

Unidentified 97 

As  usual,  the  unidentified  were  either  ground  to  pulp  or  were  seeds 
of  some  unknown  grass.  Evidently  the  rough  pigweed  seed  (Ama- 
ranthus) is  the  favorite.     Several  stomachs  contained  nothing  else. 

SUMMARY. 

The  economic  status  of  the  song  sparrow  can  be  summarized  in  a 
few  words.  It  eats  a  comparatively  small  number  of  insects,  the 
majority  of  which  are  noxious.  Fruit  and  grain  are  eaten  so  little 
as  to  be  of  no  consequence.  Nearly  three-fourths  of  the  diet  consists 
of  seeds  of  weeds,  most  of  which  are  a  nuisance.  Neither  stomach 
examinations  nor  field  observations  furnish  evidence  that  the  song 
sparrow  does  any  harm. 

SPOTTED   TOWHEE. 

(Pipilo  maculatus  and  subspecies.) 

Under  one  or  other  of  its  several  subspecific  forms  the  spotted 
towhee  occurs  almost  throughout  California.  As  it  is  resident  over 
much  of  its  range,  the  good  or  harm  it  does  continues  through  the 
year.  It  is  eminently  a  bird  of  the  ground  and  underbrush,  and 
delights  in  the  thickest  shrubbery,  where  it  scratches  among  the  dead 
leaves  and  twigs.  Anyone  who  approaches  the  bushes  too  closely 
will  probably  see  the  bird  depart  from  the  opposite  side  and  plunge 
into  another  thicket,  and  in  this  way  one  may  chase  it  for  hours  with 
no  more  than  an  occasional  glimpse.  This  bird  is  not  common  about 
orchard  or  garden,  the  chaparral-covered  hillsides  and  canyons  being 
more  congenial  resorts.  It  is  abundant  and  widely  distributed,  and 
hence  is  comparatively  important  from  an  economic  point  of  view. 

For  the  investigation  of  the  food  of  this  bird  139  stomachs  were 
at  hand,  collected  in  every  month  of  the  year,  though  November  to 
May  inclusive  were  not  represented  as  fully  as  was  desirable.     The 


L&BOW     1  A.M1I.V. 

tii-i  analysis  of  the  food  i  percent  of  aniinnl  matter  t.»  , 

Dead  leaves,  bits  <•!'  twigB,  rotten  wood,  and  other  mli- 
bish  are  ver$  commoo  in  the  Btomachs,  and  probabrj  are  swallowed 
accidentally  with  more  autritious  morsels. 

l  il  h«>il.  Beetle-  are  the  largest  item  of  animal  food,  and 
amount  t<>  a  little  more  than  it*  percent.  Although  tin-  larger  part 
of  the  towhee's  1  i \  i mr  is  gleaned  from  the  ground,  only  1  Btomachs 
contained  the  remains  ^\'  predaceous  ground  beetles,  and  2  others 
the  remain-  of  ladybirds  (Coccinellidsa  ■     Weevils  were  found  in  26 

Stomachs,    and    in     13    stomachs    were    the    remains    of    that     harmful 

chrysomalid  hectic  Diabrotica  soror.  Besides  these  were  fragments 
of  elaterids,  buprestids,  and  cerambycids,  all  of  which  in  the  larval 

state  bore  into  trees  and  other  plants  and  do  great  mi-chief.  I  lyinen- 
optera  amount  to  6  percent  of  the  diet,  hut  are  eaten  rather  irregu- 
larly. They  are  mostly  taken  in  summer,  hut  some  appear  at  all 
time-  of  the  year.  They  were  found  in  3d  Btomachs,  of  which  25 
contained  ant-,  and   11.  wasps  and  her-. 

Bugs  (Hemiptera   amount  to  l  i  percent,  and  are  distributed  among 

several  families;  hut  the  only  point  that  merits  mention  is  that  the 
black  olive  scale  was  found  in  4  stomachs  and  an  unidentified  scale 
in  1.  The  -potted  towhee  does  not  appear  to  care  for  grasshoppers. 
They  form  only  1.7  percent  of  the  year's  food,  and  are  eaten  very 
irregularly.  In  June  they  reach  a  little  more  than  11  percent,  in 
August  they  amount  to  only  6  percent,  and  few  were  found  in  other 
months.  Caterpillars  aggregate  3.5  percent  of  the  food.  They  are 
eaten  rather  irregularly,  without  much  regard  to  season,  but  the 
greatest  number,  12  percent,  were  taken  in  April.  A  few  flies,  some 
other  insects,  spiders,  millepeds,  and  sowbugs  (Oniscus)  make  up 
about  3  percent,  the  remainder  of  the  animal  food.  These  last  are 
just  what  the  bird  would  he  expected  to  get  by  scratching  among 
underbrush. 

Vegetable  food. — Fruit  was  eaten  in  every  month  from  May  to 
November  inclusive,  with  a  good  percentage  in  each  month.  Janu- 
ary also  shows  11.7  percent,  but  this  was  either  wild  or  waste.  The 
average  for  the  year  is  17.7  percent.  The  month  of  greatest  consump- 
tion was  November,  when  it  amounted  to  53.6  percent.  All  of  it 
was  in  the  shape  of  fruit  pulp,  not  further  identifiable.  At  that  time 
of  year  it  could  have  been  of  no  value.  Fruit  pulp,  identified  only 
as  such,  was  found  in  23  stomachs.  Rubus  seeds  and  pulp  (rasp- 
berries or  blackberries)  were  found  in  23  stomachs;  cherries,  grapes, 
and  figs  in  1  each.  Elderberries  (Sambucus  glauca)  were  found  in  6 
stomachs,  snowberries  (Symplmrinirpos  racemosus)  in  3,  and  black 
twinberries  (Lonicera  involucrata)  in  1.  The  fruit  eaten  in  June  and 
July  was  almost  entirely  Rubus  fruit,  which  may  have  been  either 
wild  or  cultivated,  except  in  one  case,  where  the  seeds  of  Logan 
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berries  were  identified.  In  August  and  September  the  fruit  eaten 
was  of  the  larger  varieties,  like  apricots,  peaches,  and  prunes.  Later 
in  the  year  the  wild  kinds  only  were  taken.  The  one  stomach  which 
contained  cherries  was  collected  the  last  of  May.  If  this  bird  were 
as  abundant  as  the  linnet,  it  would  do  considerable  damage  to  the 
larger  fruits.  Under  present  conditions  its  depredations  probably 
pass  unnoticed. 

Grain  was  eaten  from  June  to  December,  inclusive,  except  in 
November.  The  amount  for  the  year  is  4.7  percent.  In  August,  the 
month  of  greatest  consumption,  16  percent  was  taken.  It  was  found 
in  17  stomachs,  of  wThich  10  contained  oats;  3,  wheat;  3,  corn;  and 
1,  barley.  As  most  of  this  was  gleaned  after  harvest,  probably  no 
harm  was  done. 

Weed  seed  is  a  standard  article  of  diet  with  this  bird,  as  with 
many  others.  It  was  found  in  93  of  the  139  stomachs,  and  11  con- 
tained nothing  else.  The  average  amount  for  the  year  is  34.6  per- 
cent of  the  food,  and  it  was  found  in  every  month  except  March; 
but  as  only  one  bird  was  collected  in  that  month,  the  exception  is 
probably  accidental.  January  was  the  month  when  most  was  eaten, 
62.8  percent,  but  as  some  other  months  stood  nearly  as  high,  this 
has  no  special  significance.  Bur  thistle  seems  to  be  the  favorite 
seed,  although  the  towhee  does  not  show  so  strong  a  preference  for 
any  weed  as  some  other  species  exhibit. 

Following  is  a  list  of  species  identified  and  the  number  of  stomachs 
in  which  each  was  found : 

Tarweed  ( Madia  sativa) 10 

Bur  thistle  ( Centaurea  melitensis) 27 

Nightshade  {Solarium  nigrum) • 8 

Plantain  (Plantago  lanceolata) 1 

Senna  (Cassia  sp.) 1 

Clover  ( Trifolium  sp.) 1 

Legumes  unidentified 3 

Turkey  mullein  (Eremocarpos  setigerus) 2 

Poison  oak  (Rhus  dirersiloba) 11 

Sumac  (Rhus  sp.) 1 

Alfilaria  (Erodium  eicutarium) 11 

Mustard  (Brassica  nigra) 1 

Miners'  lettuce  ( Montia  perfoliata) 8 

Red  maids  ( Calandrinia  menziesi) 2 

Rough  pigweed  (Amaranthus  retroflexus) 11 

Chickweed  (StcUaria  media) 8 

Knotweed  (Polygonum  sp.) 4 

Sorrel  (Rumex  sp.) 5 

Wild  oats  (Arena  fatua) 9 

Sedge  ( Carcx  sp.) 3 

Unidentified 34 

Another  article  of  the  towhee's  food  is  mast.  It  is  somewhat  difficult 
to  distinguish  between  mast  and  weed  seed  when  both  are  ground  to  a 
pulp.     As  divided,  however,  mast  amounts  to  15.6  percent  of  the 
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food.     Ii   was  Found  in  moderate  quantities  in  Btomachs  collet 
from  September  to  February  inclusive,  and  in  April  also  it  reached 
25  percent,  with  a  trace  in  June.     Pebruar}  was  the  month  in  which 
ni">i  was  eaten,   16.5  percent.     It  was  found  in  onlj   22  stomachs, 

hut  8  "!'  them  were  completely  filled  \\ith  it.  Leaf  galls  and  Borne 
unidentified  \  t-ir*  -t  a  I  »1»*  matter  make  up  a  little  more  than  :;  percent, 
and  complete  t he  s egetable  f< ""I. 

-  i  M M AH 

The  spotted  towhee  is  n«»t  numerous  enough  to  inflict  any  great 
damage,  whatever  its  food  habits.  Should  it  become  very  abundant 
it  might  do  harm  to  fruit :  but  it  is  so  shy  that  the  more  the  country 

is  'lcatcd  and  settled  the  more  rare  is  it  likely  t<>  become. 

CALIFORNIA     low  ll  BE. 
{Pipilo  ctisaalis  and  tenieula.) 

In  rural  communities  on  the  Pacific  coast,  the  California  towhee 

occupies  a  place  similar  to  that  of  the  rohin  in  the  east.  It  is  quite 
domestic  in  habits,  and  not  only  is  it  a  familiar  sight  about  orchards 
and  gardens,  hut  it  often  builds  it-  nest  in  the  shrubbery  and  vines 
around  the  house.     It-  habits  arc  somewhat  more  terrestrial  than 

those  of  the  rohin.  and  the  fruit  it  eats  is  largely  that  which  it  finds 
on  the  ground.  Like1  the  spotted  towhee.  it  forages  much  under 
hushes  and  vines,  scratching  among  the  rubbish  for  food;  however,  it 
doc-  not  confine  it-elf  to  such  places,  hut  frequents  also  the  open 
ground,  looking  for  insects  and  seeds.  At  such  time-  a  pair  are 
almost  invariably  -ecu  together.  The  species  does  not  migrate. 
One  or  other  of  its  subspecies  inhabits  most  of  the  valley  and  foot- 
hill country  of  California  west  of  the  Sierra  Nevada  and  San  Jacinto 
mountains. 

For  the  study  of  the  bird's  food  399  stomach-  were  available,  col- 
lected in  every  month,  with  a  fair  number  in  each  month.  The  first 
analysis  gives  14. -Mi  percent  of  animal  food  to  85.74  of  vegetable. 
The  animal  food  consists  of  insects  and  a  few  spider-,  millepeds,  and 
snails.  The  vegetable  part  is  made  up  of  fruit,  grain,  weed  seeds, 
and  a  few  miscellaneous  sub-tan 

Animal  food. — The  largest  item  of  the  animal  Unn\  consists  of  bee- 
tle-, which  amount  to  5  percent.  The  predaceous  ground  beetles 
(Carabidse)  were  found  in  30  stomachs,  and  were  the  only  useful 
beetles  eaten.  Weevils,  or  snout  beetles,  were  found  in  55  stomachs, 
of  which  1  contained  15.  Among  them  was  identified  one  speci- 
men of  Calandra  oryza,  the  rice  weevil,  an  insect  that  does  much  harm 
to  rice.  A  decidedly  harmful  species  of  chrysomelid  beetle  [Ih<ih/<>- 
tica  soror)  was  found  in  43  stomachs.  All  the  other  beetles,  which 
belong  to  several  families,  are  harmful.  While  beetles  were  eaten  in 
every  month  except  December,  the  great  bulk  were  taken  from  April 
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to  July,  inclusive.  In  June  they  amount  to  nearly  15  percent,  which 
is  the  highest  for  any  month. 

Ilymenoptera  amount  to  less  than  2  percent.  They  consist  of  ants 
found  in  47  stomachs  and  bees  or  wasps  in  23  stomachs.  Hemiptera, 
or  bugs,  are  eaten  to  a  small  extent  in  nearly  every  month,  but  do 
not  reach  a  high  percentage  in  any.  The  maximum,  6  percent,  occurs 
in  March.  The  average  is  barely  1  percent  for  the  year.  The  favorite 
kinds  appear  to  be  leafhoppers,  shield  bugs,  and  stinkbugs.  Black 
olive  scales  were  found  in  11  stomachs,  and  a  second  species,  not 
identified,  in  1. 

Caterpillars  are  eaten  sparingly  in  every  month.  The  amount  for 
the  year  is  3.26  percent,  and  the  maximum  consumption,  8.5  percent, 
occurs  in  March.  Pupa?  of  the  codling  moth  were  found  in  2  stom- 
achs. Grasshoppers  and  crickets  amount  to  2.5  percent  for  the  year. 
In  July  they  aggregate  nearly  16  percent,  which  is  a  remarkably 
small  amount  for  such  a  confirmed  ground  feeder  as  the  towhee. 
They  are  eaten  rather  irregularly  from  April  to  October  inclusive, 
with  a  trace  in  January.  The  remainder  of  the  animal  food,  consist- 
ing of  a  few  flies  and  other  insects,  spiders,  millipeds,  and  snails, 
amounts  to  a  little  more  than  one-half  of  1  percent. 

The  following  insects  were  identified  in  the  stomachs: 

COLEOPTERA. 

Brady cellus  rupestris.  Aphodius  rubidus. 

Philonthus  albionicus.  Diabrotica  soror. 

Tachyporus  calif ornicus .  Blapstinus  pulverulentus. 

Hypnoides  ornatus.  Blapstinus  rufipes. 

Ptilinus  ruficornis.  Notoxus  alamedse. 

Aphodius  rugifrons.  Calandra  oryza. 


HEMIPTERA. 
LEPIDOPTERA. 


Saissetia  olese. 
Carpocapsa  pomonella. 

Vegetable  food. — Fruit  was  eaten  in  every  month  from  April  to 
October  inclusive,  and  also  in  December  and  January.  The  total  for 
the  year  is  4.4  percent  of  the  food.  The  greatest  quantity  was  taken 
in  June,  when  it  amounted  to  9.3  percent.  Fruit,  consisting  of  pulp 
and  skins  without  seeds,  was  contained  in  24  stomachs,  Rubus  fruits 
(blackberries  or  raspberries)  in  28,  cherries  in  4,. strawberries  in  3, 
and  elderberries  in  41.  Thus  the  towhee  does  no  great  damage  to 
fruit — in  fact,  the  fruit  eaten  is  mostly  wild  or  that  which  has  been 
injured  and  left  on  the  ground. 

Grain  is  eaten  regularly  in  every  month  and  in  a  fair  quantity. 
It  amounts  for  the  year  to  about  28  percent.  The  most  is  taken  in 
fall  and  winter,  though  the  variation  is  not  very  marked.  August 
appears  to  be  the  month  of  greatest  consumption,  but  it  is  doubtful 
if  tins  would  hold  true  if  more  stomachs  were  examined,  as  October 
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ii  about  the  same.    June  shows  a  higher  percentage  than  either  Aiaj 
or  July,  which  indicates  that  some  of  the  grain  wai  gathered  from 
the  harvest  field.     Oats  were  the  favorite  kind,  found  in  140  stom- 
achs.    Barlej  was  contained  in  34,  wheat  in  16,  and  corn  in 
teen  stomachs  were  filled  with  grain  alone,  most  of  them  with  i 
but  several  with  barlej  and  one  with  corn. 

The  towhee  is  another  of  those  Bpecies  whose  standard  food  is  weed 
seed.  It  amounts  to  nearly  ">i  percent  of  the  yearly  diet.  Even  in 
June,  the  month  of  Least  consumption,  it  amounts  to  one-fifth  of  the 
food,  while  in  December  it  reaches  its  maximum,  83.6  percent;  but 
■  good  percentage  is  eaten  in  every  month,  no  matter  what  other  food 

is  at   hand. 

Weed  seed  was  found  in  304  stomachs,  and  46  contained  nothing 
else.  The  quantity  of  this  seed  consumed  by  the  towhees  of  Cali- 
fornia in  one  year  mU8t  be  enormous.  The  following  are  the  species 
identified  and  the  numher  of  stomachs  in  which  each  was  found: 

Sunflower  (Helianihus  sp    1 

II,  muoniafateicukUa) 7 

Tarweed  I  Madia  tativa  i ■'>  \ 

Mayweed  (  Antht  lit  in  mtnia  | 6 

Milk,  thistle  I  SUybwn  marianum  1 1 

Bur  thistle  I  (  -  ntanr<a  melitensis 39 

Burweed  ( - 1  msineHa  t<  tst  lata  \ 4 

Nightshade  [Solan  inn  niijram  | 22 

Plantain  (Plantago  lanceolate  i 1 

Lupine  (Lupin us  gp 19 

( Hover  |  TrifoKum  bd.) 9 

tea  ii"!  further  identified 39 

Turkey  mullein  |  Eremocarpot  setigerus  | 5 

Poison  «»uk  (Rhus  dirersiloba) 7 

Alfilaria  (  Erodtum  acutarium  i 

Geranium  (Geranium  dissectum) t 

Yellow  M>rrcl  |  OxaHa  corniculota) 4 

Mustard  (Brassica  nigra) 10 

Poppy  (Eschscfioitzia  eahforn iea) 2 

Miners'  lettuce  (  Montia  \><  rfoliata  • 2G 

Red  maids  |  (  alandrinia  menziesi) 4 

Pigweed  (Cheno podium  album) 1 

Rough  pigweed  (Amaranthus  retrojlexus) 77 

Spurry  (Spergula  arvensis) 2 

( 'hick weed  ( 8U  llaria  media) _'7 

Oatchfly  {Silenesp.) -r> 

Knot  weed  (Polygonum  sp.) 40 

Sorrel  (Rumex  acetosella) 10 

Brome  grass  (Brom us  sp . ) 5 

Wild  oat-  <  A  •  nafatua) 33 

( Sanary  seed  (Phalaris  canary  rmt 1 

Panic  grass  (Panicum  sp . ) 1 

Unidentified 77 

Mast,  in  the  shape  of  acorn  meat,  was  taken  to  a  Blight  extent.  It 
reaches  about  one-half  of  1  percent  for  the  year.  Vegetable  rubbish 
aggregates  2.4  percent. 
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Food  of  young. — Among  the  399  stomachs  already  discussed  were 
those  of  16  nestlings.  They  consisted  of  one  brood  of  3  about  2  days 
old ;  3  broods,  9  in  all,  about  10  days  old ;  and  one  brood  of  4,  probably 
2  weeks  old.  The  three  youngest  ones  had  been  fed  entirely  on  animal 
food,  mostly  grasshoppers,  caterpillars,  and  spiders,  with  a  few  bugs. 
The  9  next  in  age  had  been  fed  animal  matter  to  an  average  extent 
of  92  percent,  to  8  percent  of  vegetable  food.  The  animal  food 
differs  in  proportions,  not  in  constituents,  from  that  taken  by  the 
adults.  It  is  composed  mainly  of  grasshoppers  and  caterpillars, 
with  a  few  beetles,  bugs,  and  wasps.  The  vegetable  matter  contains 
a  little  fruit,  but  the  greater  part  is  made  up  of  wads  or  tangles  of 
vegetable  fibers.  In  one  stomach  the  tangle  consisted  of  horsehair. 
The  same  fact  has  been  noted  with  the  young  of  other  species.  The 
four  that  were  2  weeks  old  had  been  fed  95  percent  of  animal  food 
and  5  percent  of  vegetable  matter.  The  animal  part  is  not  so  largely 
composed  of  grasshoppers,  caterpillars,  and  spiders  as  with  the 
younger  birds,  but  beetles,  wasps,  and  ants  are  more  prominent. 
All  of  them  contained  remains  of  the  beetle  Diabrotica  soror  to  an 
average  extent  of  nearly  33  percent.  Every  one  of  these  4  stomachs 
contained  a  tangle  of  vegetable  fibers,  which  constituted  the  whole 
of  the  vegetable  food  except  one  seed. 

Some  observations  were  made  upon  the  feeding  of  nestlings  of  this 
species.  It  was  found  that  the  young  are  not  fed  as  often  as  those 
of  some  other  species,  but  probably  get  more  at  each  feeding.  The 
parent  visiting  the  nest  to  feed  the  young  gives  food  to  all  of  them 
before  leaving,  and  evidently  regurgitates  it  from  the  gullet  for  this 
purpose.  As  the  result  of  watching  two  nests  for  several  hours,  the 
maximum  number  of  feedings  in  one  hour  was  found  to  be  6,  but 
from  2  to  4  was  nearer  the  average.  During  the  intervals  between 
the  feedings  the  parents  could  be  seen  hopping  about  on  the  ground 
and  in  the  shrubbery  searching  for  food,  with  which  they  appeared  to 
gorge  themselves,  for  caterpillars  and  other  insects  could  be  seen 
projecting  from  their  bills.  Both  parents  took  part  in  the  feeding, 
though  when  the  nestlings  were  very  young  one  bird  stayed  near  or 
upon  the  nest  until  the  other  came,  when  they  exchanged  work. 

SUMMARY. 

The  little  animal  food  the  California  towhee  eats  is  mostly  of  an 
injurious  character.  While  eminently  a  ground  feeder,  it  does  not 
eat  more  of  the  predaceous  ground  beetles  (Carabidse)  than  other 
birds  less  terrestrial  in  their  habits,  and  no  more  than  a  due  propor- 
tion. In  its  vegetable  food  it  probably  does  little,  if  any,  damage. 
The  amount  of  fruit  eaten  is  small,  and  is  mostly  either  damaged  or 
wild.  While  it  eats  considerable  grain,  the  great  bulk  is  taken  in  the 
fall  and  winter  months.  Probably  it  does  not  visit  the  harvest  fields 
much,  for  although  a  ground  frequenter,  it  likes  the  presence  cf  trees 
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a nt  I  bushee.     The  service  if  performs  In  destroying  the  seeds  of  w< 
should  be  sufficient  to  cover  a  Dumber  of  sins,  but  fortunately  there 
aif  none  serious  enough  for  consideration. 

ft]  \t  R   ii  i   \di  D   <.i:«  >-m   \  k. 
iru  lodia  in,  lanoct  phala.  i 

During  the  six  months  from  April  to  September  inclusive,  the 
black-headed  grosbeak  occurs  throughout  the  Stafr  (  ilifornia, 
excepting  the  arid  deserts  and  boreal  mountain  summits.  Like  its 
eastern  relative,  the  rose-breasted  grosbeak,  It  take-  readily  to 
orchards  and  gardens,  and  Is  common  in  agricultural  districts.  It  is 
a  bird  of  beautiful  plumage  and  sweet  song,  and  is  a  welcome  addi- 
tion to  the  attractions  <»t'  rural  life.  It  often  nests  in  orchard  trees, 
and.  a-  i-  perfectly  natural,  Lr«'t-  nnieh  of  it-  food  there.     While  this 

Consists  mainly  of  harmful  insects,  ;i  goodly  part   of  it   is  fruit .      The 

grosbeak,  a-  it-  name  indicates,  ha-  a  very  powerful  bill,  and  ha-  no 

difficulty  in  cutting  the  -kin  "l"  the  firmest  fruit.  It  i'vcAs  upon  cher- 
ries, apricots,  and  similar  fruit-  to  a  considerable  extent,  hut  on  the 
other  hand  it  habitually  consumes  some  of  the  worst  insect  pests, 
Mich  as  the  black  olive  scale,  the  12-spotted  diabrotica,  and  tin4 
codling  moth.  The  destruction  of  this  trio  alone  should  entitle  the 
bird  to  great  consideration,  hut  it  eats  also  other  destructive  insects. 

For  the  laboratory  investigation  of  this  bird's  food  225  stomachs 
were  accessible.  They  were  collected  in  the  six  months  from  April 
to  September  inclusive,  a  fair  number  in  each,  except  the  last,  when 
only  3  were  obtained.  These  stomachs  contained  about  ">7  percent 
of  animal  matter  to  43  of  vegetable.  The  animal  matter  is  composed 
of  insects  and  spiders,  with  a  few  traces  of  vertebrates,  bisects,  such 
as  beetles,  scales,  and  caterpillars,  constituted  nearly  53  of  the  57 
percent  of  animal  food. 

Ani nml food. — Of  the  animal  food,  beetles  are  the  largest  item. 
They  were  found  in  190  of  the  225  stomachs.  Of  these,  predatory 
ground  beetle-  I  ( 'arabida?)  were  found  in  16  stomach-,  and  ladybird 
beetles  (CoccinellidaO  in  2.  To  ofTset  the  destruction  of  these  useful 
insects,  the  12-spotted  diabrotica.  which  often  does  serious  injury  to 
fruit  tree-,  was  found  in  109  stomachs.  Many  weevil-  were  found. 
and  great  numbers  of  several  species  of  leaf  beetles  (Chrysomelidse  . 
To  this  family  belongs  the  notorious  Colorado  potato  beetle,  which 
at  one  time  seemed  likely  to  ruin  the  potato  indu-try  of  the  Bast. 
The  bird  which  attacked  this  pesl  constantly  and  systematically  was 
the  rose-breasted  grosbeak,  a  near  relative  of  the  one  under  considera- 
tion. When  the  potato  beetle  finds  its  way  into  California,  as  even- 
tually it  undoubtedly  will,  the  black-headed  grosbeak  is  the  bird  most 
likely  to  become  its  active  enemy. 

Hymenoptera  in  the  form  of  bees  and  wasps  with  a  few  ants  aggre- 
gate less  than  2  percent'.     A  worker  honeybee  was  found   in   one 
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stomach.  Scale  insects  amount  to  19.83  percent,  or  practically  one- 
fifth  of  the  whole  food.  Most  of  these  were  the  black  olive  scale 
(Saissetia  olese),  but  a  few  were  the  plum  and  prune  scales  (Lecanium 
corni  and  L.  pruinosum).  So  persistently  are  scales  eaten  by  this 
bird  that  they  were  found  in  142  of  the  225  stomachs,  or  63  percent 
of  all.  While  they  did  not  entirely  fill  any  stomach,  in  26  they  equaled 
or  exceeded  50  percent  of  the  contents.  Hemiptera  other  than  scales 
amount  to  a  trifle  over  1  percent. 

Caterpillars,  pupae,  and  a  few  moths  aggregate  7.7  percent.  They 
were  mostly  eaten  in  April  and  May.  Pupse  or  larvae  of  the  codling 
moth  were  found  in  26  stomachs,  one  stomach  containing  the  remains 
of  29.  Flies,  grasshoppers,  a  few  other  insects,  spiders,  and  miscel- 
laneous creatures  make  up  somewhat  more  than  1  percent.  Egg- 
shells were  found  in  several  stomachs  and  the  bones  of  a  small  fish 
in  one.  The  animal  food  of  the  grosbeak,  it  will  be  observed,  is 
nearly  all  included  in  the  3  items,  beetles,  scales,  and  caterpillars. 
The  other  substances  appear  to  be  eaten  merely  as  makeshifts. 

Following  are  the  insects  identified  in  the  stomachs  of  the  gros- 
beak : 


Platynus  variolatus. 
Rhizobius  ventralis. 
Psyllobora  taedata. 
Megapenthes  elegans. 
Buprestis  fasciata . 
Podabrus  sp. 
Telephorus  consors. 
Telephorus  divisus. 
Telephorus  sp. 
Aphodius  rugifrons. 
Aphodius  sp. 
Leptura  militaris. 


Saissetia  olese. 
Lecanium  pruinosum. 

Carpocapsa  pomonella. 
Apis  mellifera.  9 
Borborus  sp. 


COLEOPTERA. 

Syneta  albida. 
Gastroidea  cyanea. 
Gastroidea  sp. 
Lina  scripta. 
Diabrotica  soror. 
Diabrotica  trivittata. 
Blapstinus  sp. 
Deporaus  glastinus. 
Scyihropus  californicus. 
Dorytomus  hispidulus. 
Baris  sp. 
Balaninus  sp. 

HEMIPTERA. 

Lecanium  corni. 

LEPIDOPTERA. 

HYMENOPTERA. 

DIPTERA. 


Vegetable  food. — Cultivated  fruit  amounts  to  23  percent  of  the 
irrosbeak's  food  for  the  six  months  that  it  stays  in  the  North.  None 
was  found  in  the  stomachs  taken  in  April,  but  in  all  other  months 
there  was  a  good  percentage.  Cherries  appear  to  be  the  favorite 
fruit,  as  they  were  contained  in  42  stomachs.  Figs  were  identified 
in  24  stomachs,  blackberries  or  raspberries  in  23,  strawberries  in  2, 
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apricots  in  i.  and  prunes  in  I.  Fruit  pulp,  not  further  identified, 
but  probably  of  the  larger  lands,  was  Found  in  25  stomachs.  During 
chern  season  these  birds  were  almost  constantly  in  the  trees  eating 
cherries.  Thej  do  not  appear  to  attack  apricots,  peaches,  and  prunes 
bo  extensively,  I >u t  they  feed  freely  on  figs  later  in  the  season. 
Blackberries  and  raspberries  are  taken  whenever  possible,  but  mostrj 
in  July  and  August,  after  cherries  are  gone.  There  is  no  denying 
the  Fact  that  the  grosbeak  eats  much  Fruit,  and  of  the  best  kinds. 
"Wild  Fruit  amounts  to  something  over  5  percent.  All  of  it  was 
eaten  in  thefour  months  from  May  to  August  inclusive,  but  princi- 
pally in  July  and  August.  The  only  wild  Fruit  identified  was  the 
elderberry  (Satmbucu8)i  which  constitutes  the  bulk  of  this  item,  and 
was  Found  in  26  stomachs. 

Seeds  of  various  weeds  and  some  grain  constitute  l  1.7  percent  of 
t ho  Food.  Oats  were  found  in  9  stomachs  and  wheat  in  7,  but  the 
amount  was  insignificant.  The  rest  of  the  vegetable  food  consists 
of  the  seeds  of  more  or  Less  troublesome  weeds,  of  which  the  gros- 
beak eats  a  von  considerable  quantity.  The  Following  i^  a  list  <>f 
the  species  identified  and  the  number  of  stomachs  in  which  each 
was  found: 

Milk  thistle  (Silybum  maritmum) 5 

Nightshade  I  Solanum  nigrum) 1 

Bur  clover  I  Medicago  lanceolate) 2 

Poison  oak   Rhus  'iicrsiloba) 1 

Sumac  {Rhus  sp.) l 

Altilaria  |  Erodium  cicutarium) 12 

Geranium  (Geranium  dissectum) 13 

Dwarf  mallow  ( M<tlr<i  rotundi/olia 1 1 

Red  maidfl  I  ( 'alandrinia  meniiesi) 0 

Rough  pigweed  (Amaranthus  retrofit  cue) 3 

('llickweed  [Stellaria  media) 13 

Knotweed  (Polygonum  sp.) 2 

Sorrel  (Rumex  acetosdla) 1 

Unidentified 24 

Food  of  young. — Among  these  stomachs  are  those  of  17  nestlings, 
varying  in  age  from  2  to  S  days.  The  youngest  brood,  composed  of 
3,  had  been  fed  entirely  on  beetles,  Hymenoptera,  and  caterpillars. 
F<>r  convenience,  codling  moth  pupa4  may  be  separated  from  other 
caterpillars.  The  average  percentage  of  each  was  as  follows: 
Beetles  0.7,  Hymenoptera  0.7,  caterpillars  92.3,  codling  moth  pupae 
6.3.  Note  the  large  percentage  of  soft  food  in  the  shape  of  cater- 
pillars and  pup83.  Broods  2  and  3  were  composed  of  3  and  4  nestlings 
respectively,  and  were  probably  about  1  day  older  than  brood  1. 
Their  stomachs  were  entirely  filled  with  animal  food,  divided  as 
follows:  Beetles  15  percent,  caterpillars  55.4  percent,  codling  moth 
pupae  23  percent,  scales  2.6  percent,  and  other  insects  and  spiders  1 
percent.     These  nestlings  had  been  fed  with  hard  beetles  to  a  much 
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greater  extent  than  brood  1,  although  only  1  day  older.  Brood  4 
was  composed  of  4  nestlings  about  a  week  old.  They  had  been  fed 
on  animal  matter  to  the  extent  of  96  percent  to  4  percent  of  vegetable. 
The  animal  food  was  divided  as  follows:  Beetles  67.6  percent,  Hyme- 
noptera  3  percent,  caterpillars  2  percent,  scales  20.7  percent,  and 
eggshells  2.7  percent.  The  vegetable  matter  consisted  of  hulls  of 
seeds  and  rubbish.  The  increase  in  beetles  and  other  hard  food  and 
the  decrease  in  caterpillars  in  the  diet  of  this  brood,  as  compared 
with  the  younger  ones,  is  very  marked.  Brood  5  contained  3  young, 
estimated  to  be  8  days  old.  These  had  been  fed  entirely  on  animal 
food,  made  up  of  the  following  elements:  Beetles  82  percent,  Hyme- 
noptera  10  percent,  scales  6.3  percent,  larvae  3.3  percent,  insects' 
eggs  1.7  percent,  and  spiders  2.7  percent.  Another  increase  in  the 
hard  elements  of  the  food  over  the  last  is  seen  here,  although  the 
difference  in  age  is  presumed  to  be  only  a  day. 

Observations  were  made  upon  the  feeding  of  nestling  grosbeaks, 
but  the  results  are  not  remarkable.  A  nest  of  3  young,  estimated  to 
be  about  3  days  old  when  first  seen,  was  watched  for  one-hour  periods 
for  several  days.  The  number  of  feedings  varied  from  2  to  4  per 
hour.  In  this  respect  the  grosbeaks  much  resemble  the  California 
towhee.  Like  that  bird  they  evidently  collect  a  lot  of  food  and  then 
supply  all  the  nestlings  by  regurgitation. 

SUMMARY. 

In  summing  up  the  economic  status  of  the  black-headed  grosbeak, 
the  fact  that  it  eats  a  considerable  quantity  of  orchard  fruit  can  not 
be  ignored.  That  this  fruit  is  taken  from  the  ripening  crop  on  the 
tree  is  also  true.  This,  however,  is  the  sum  total  of  the  grosbeak's 
sinning.  It  eats  but  few  useful  insects  and  practically  no  grain.  To 
offset  its  fruit  eating,  it  eats  habitually  and  freely  the  black  olive 
scale,  the  codling  moth,  and  the  12-spotted  diabrotica,  three  pests  of 
California  fruit  culture.  Comparatively  few  complaints  have  been 
made  against  this  bird  by  orchardists,  and  its  depredations  are  not 
believed  to  be  serious.  Should  it  ever  become  so  plentiful  as  to  cause 
serious  loss,  no  attempts  should  be  made  to  destroy  the  bird,  but  at- 
tention should  be  directed  to  devices  for  protecting  the  fruit,  thus 
leaving  the  bird  to  continue  its  good  work  in  the  destruction  of  insects. 
So  active  an  enemy  of  insect  pests  as  is  this  grosbeak  can  not  well  be 
spared,  especially  in  view  of  the  possibility  of  an  invasion  of  the 
State  by  the  Colorado  potato  beetle. a 

a  For  further  information  on  the  food  of  the  grosbeak,  see  Bull.  32,  Biological  Sur- 
vey, Food  Habits  of  Grosbeaks,  by  W.  L.  McAtee,  1908. 
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